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14.  ABSTRACT 

In  a  (fisease  outbreak  medication  needs  to  be  rapidly  yet  Safely  distributed  to  a  population  lo  minimize  infection  outbreak  We  investigated  if 
ihere  are  significant  rfirterences  in  efficiency  (time)  and  error  rates  in  drug  disseninaticri  to  large  groups  of  people  using  afcjonthm  driven 
paper  vs  PDA  methodology.  Subjects  were  sent  through  pomts  of  dispensing  with  vciunteer  clerks  processing  them  dunng  two  sessions 
(alternating  nodes  for  session  two).  Time  to  process  subjects  through  each  arm  was  recorded,  along  with  the  errors  t\  rnedicaticn 
preacnption  Data  analysis  intficated  no  significant  difference  m  bme  or  nuntoer  of  errors  made  with  PDA  vs.  paper  methods  Howevt*  the 
mode  and  order  of  tesirig  affected  bms.  Clerks  doing  the  paper  method  second  were  slower  than  U»oee  who  did  paper  first  {P  ■  0.001).  The 
PDA  meiliod  was  consistent  in  bme  whether  clerks  used  it  first  or  second.  This  may  indicate  U>e  presence  of  a  fatigue  factor  from  usmg  die 
paper  method.  Both  methods  require  questions  to  be  asked,  but  the  PDA  requires  less  thinking  as  one  only  ptugs  in  answers  to  questions, 
whereas  the  derks  using  paper  must  also  nterpret  the  answer  and  taflow  the  paper-based  algorithm.  This  may  have  resulted  in  slower 
limes  as  fatigue  played  a  role  in  the  second  session  The  finings  may  indicate  that  during  a  disease  outbreak,  when  clerks  are  tired  yet  still 
must  conbnue  processing  citizens,  an  algorithm-driven  PDA  may  be  benefibal  to  improve  efficiency. 
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INTRODUCTION 

In  a  biological  attack  or  infectious  disease  emergency  medication 
needs  to  be  rapidly  yet  safely  distributed  to  a  large  population 
to  minimize  infection  outbreak.  We  trained  volunteers  in  the  use 
of  technology  that  included  the  use  of  Personal  Digital  Assistants 
(PDAs)  to  study  whether  an  algorithm-driven  PDA  could  improve 
efficiency  and  safety  of  medication  distribution  vs.  a  more 
traditional  paper  decision  flow  chart  method.  If  equal  or 
effective,  other  benefits  could  be  gained  from  electronic  storage 
of  data  including  easy  retrieval  and  logistics  of  medication 
dispensing.  The  research  question  of  interest  in  this  study  was: 
Are  there  significant  quantifiable  differences  in  efficiency 
(time)  and  error  rates  in  drug  dissemination  to  large  groups  of 
people  in  a  disease  outbreak  scenario  using  a  paper  decision-tree 
method  vs.  PDA-assisted  method?  For  this  study  30  volunteers 
(mock  citizens  each  reading  a  total  of  128  identities  to  clerks) 
were  sent  through  points  of  dispensing  <PODs) ,  with  30  volunteer 
clerks  processing  these  subjects.  Data  gathering  consisted  of  two 
sessions  during  a  mock  disease  outbreak.  For  the  first  session, 
half  the  clerks  processed  citizens  using  the  paper  method  and  the 
other  half  processed  citizens  with  the  PDA.  For  the  second 
session  the  clerks  switched  modes  and  processed  citizens  using  the 
alternate  method.  Each  volunteer  clerk  received  the  same  training 
and  saw  the  same  subject  identities  (64  in  each  session) .  Time  to 
process  subjects  was  recorded  with  a  stopwatch  along  with  the 
prescription  generated  by  the  clerk  for  each  identity.  The 
correct  antibiotic  for  each  citizen  identity  was  kept  on  a  master 
answer  sheet  for  later  comparison.  PDA  answers  were  automatically 
uploaded  to  a  database  while  paper  version  answers  were  recorded 
manually  on  identity-coded  flowcharts.  The  following  sections 
will  describe  the  events,  results,  and  accomplishments  of  this 
study.  Kith  validation  through  this  project  the  Patient  Medical 
Assistant  (PMA)  system  could  be  utilized  for  the  purpose  of 
training  volunteers  and  managing  emergency  events.  As  such  the 
tool  also  has  widespread  application  for  homeland  defense  and 
bioterrorism  preparedness. 

BODY 

The  following  section  describes  the  research  accomplishments 
associated  with  each  task  outlined  in  the  approved  Statement  of 
Work  (SOW).  The  SOW  is  as  follows: 

Task  1 :  Provide  the  technical  environment ,  systems ,  technical 
evaluation,  and  validation  to  enable  the  Mass  Medication  Clinic 
( MMC )  to  operate  effectively. 
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This  task  was  accomplished  through  the  following  steps: 

Provide  a  technical  environment  where  the  MMC  can  operate 
effecti vely 

Procured  server  hardware,  server  systems,  network 
hardware  and  networked  PDAs. 

Installed  hardware  and  systems  infrastructure. 

Provide  systems  for  determining  the  distribution  of  mass 
medi cations . 

Developed  data  repositories. 

Developed  data  access  protocols  and  methods. 
Developed  server-side  user  interface  to  view 
captured  data. 

Developed  PDA  application  for  gathering  data. 
Evaluate  the  technical  aspects  of  the  system 

Procedures  performed  per  hour  were  evaluated. 

PDA  failures  were  evaluated  and  problems  fixed. 
Local  network  failures  were  evaluated  and 
problems  fixed. 

Data  transfer  error  rate  was  evaluated  and 
problems  fixed. 

Validate  the  use  of  the  MMC/PMA  system. 

Alpha  and  Beta  testing  of  software  and  hardware 
were  conducted  at  the  CTA  facility.  Final  tests 
to  verify  the  system  occurred  during  two  dry  run 
rehearsals.  Hardware  and  software  worked 
perfectly  and  as  planned  without  failure  or 
errors  and  were  ready  for  the  actual  study  data- 
gathering  activity. 


In  June  of  2006  the  CTA/UH  team  met  together  to  diagram  the 
various  PDA  screens  that  would  lead  a  volunteer  through  the 
algorithm-driven  process  (the  same  algorithm  as  appears  on  the 
paper  flowchart  currently  in  use  by  the  Hawaii  Department  of 
Health  -  see  Algorithm,  Appendix  1) .  All  screens  were 
diagrammed  during  this  meeting.  Based  on  the  PDA  screen 
diagrams,  CTA  developers  then  began  detailed  development  of  the 
actual  configuration  of  the  screens.  After  initial  design  work, 
the  CTA  developers  commenced  software  development.  PDA  server 
software  was  then  developed  and  tested.  Alpha  and  Beta  of 
software  and  hardware  systems  was  then  completed.  By  February 
2007  final  steps  were  completed  (including  verification  during 
the  dry  runs)  for  the  study  to  begin  in  March  2007. 
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The  server  was  initially  used  to  store  the  initial  data 
configuration  that  was  later  installed  onto  each  PDA.  During 
operational  use  at  the  time  of  the  mock  disease  outbreak,  the 
server  acted  as  an  aggregation  point  for  data  collected  by  the 
PDAs  and  by  any  workstations  connected  to  the  system.  It 
periodically  copied  data  to  a  central  data  repository. 

The  PDAs  had  the  necessary  software  installed.  This  included  the 
screening  application,  the  data  gathering  application,  the  on¬ 
board  database,  and  the  data  transfer  application.  During 
operational  use  each  PDA  operated  in  an  independent, 
disconnected  fashion.  It  stored  the  collected  data  in  its  own 
database  and  automatically,  on  a  periodic  basis,  transferred 
that  data  to  the  POD  server  as  communications  links  allowed. 

The  communications  technology  can  be  deployed  with  each  POD  at 
the  time  of  an  incident  and  can  allow  many  PDAs  and  workstations 
to  connect  with  the  server  at  one  time  without  the  need  for 
cables  or  available  ports.  The  PDAs  use  this  connection  to 
transfer  their  collected  data  to  the  server  as  they  are  able  to 
make  a  connection.  If  a  wireless  connection  cannot  be  made  for 
some  reason,  the  PDAs  can  transfer  their  data  by  being  cradled 
to  one  of  the  workstations,  or  by  downloading  of  data  from  PDA 
to  portable  storage  device  to  local  PMA  server.  The 
workstations  can  connect  to  the  server  via  cable  or  a  wireless 
connection. 

During  our  study  the  data  was  transmitted  from  the  PDAs  to  the 
server  periodically.  Making  sure  the  data  transfer  is  complete 
was  a  technical  objective.  In  a  real  situation,  the  success  of 
archiving  is  important  as  this  archive  will  contain  totals  and 
information  for  statistical  analyses  (e.g.,  the  number  of  people 
coming  through,  the  medication  they  receive,  how  many  are 
pregnant  at  the  time,  tracking  of  people  as  to  who  received  what 
medication) .  This  information  is  useful  for  re-stocking  of 
medications,  tracking  of  people  (for  example,  if  a  certain 
disease  is  resistant  to  one  of  the  drugs,  the  health  department 
could  immediately  identify  the  affected  population) ,  and  for 
future  planning.  The  electronic  data  that  will  be  stored  on  the 
servers  can  be  utilized  for  operational  needs.  As  our  project 
included  a  scripted  exercise  to  evaluate  efficiency  and  accuracy 
of  processing,  the  data  saved  for  the  current  protocol  has  no 
research  use  other  than  to  address  the  research  guestions 
identified  in  the  proposal,  since  the  data  being  collected  has 
been  defined  for  the  exercise. 


The  data  flow  is  described  as  follows: 
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1.  The  technician  used  the  Diagnostic  Application  on  the  PDA 
to  perform  screening  of  patients  for  exposure  to  dangerous 
elements,  prior  conditions,  current  medications,  etc. 

2.  The  Diagnostic  Application  queried  the  PDA  Database  for  the 
proper  diagnostic  procedure  depending  on  the  patients 
responses  to  questions  asked.  The  database  also  stored  the 
patient's  responses  for  later  recordkeeping  and  analysis. 

3.  At  periodic  intervals,  the  Data  Transmission  Application 
checked  for  an  available  connection  and  uploaded  the 
collected  data  from  the  PDA  to  the  POD  Server  through  the 
Web  Service  through  an  available  connection,  (in  a  real 
emergency,  if  a  connection  is  not  available,  the  Data 
Transmission  Application  will  wait  a  specified  period  of 
time  and  try  again) . 

4.  The  Web  Service  used  standard  XML  and  Internet  protocols  to 
receive  data  transmitted  from  the  PDAs.  It  immediately 
stored  the  received  data  in  the  Server  Database. 

5.  The  Server  Database  used  standard  database  structures  in 
normalized  form  to  store  and  retrieve  data. 

6.  The  Data  Review  Application  is  a  web-based  application  that 
can  be  accessed  from  any  computer  on  the  network  by  any 
authorized  person.  It  provides  aggregated  statistics  on  the 
patients  processed  through  the  POD,  the  procedures 
performed,  and  the  medications  dispensed. 

7.  The  Data  Upload  Application  was  used  to  send  the  data 
collected  in  each  POD  to  a  central  server  for  later 
recordkeeping  and  analysis. 

8.  The  Central  Database  is  a  permanent  repository  for  data 
collected  during  each  incident  in  which  the  PODs  are 
mobilized. 

During  the  course  of  the  actual  study  (data  collection)  ,  the  15 
PDAs  worked  well  with  the  exception  of  one  PDA  that 
malfunctioned  and  had  to  be  replaced  with  a  back-up.  This 
occurred  near  the  end  of  the  study.  The  data  uploading  worked 
well  and  the  massive  data  set  generated  was  impressive  (see 
supporting  data,  PDA  Uploaded  Data) . 


Task  2:  Determine  the  relaCive  efficiency  (Cime  savings)  as 
well  as  the  type  and  dosage  error  cates  in  dispensing  of 
medication  between  the  paper  processing  system  and  the  PDA 
processing  system  in  a  Mass  Medication  Clinic  scenario.  It  is 
expected  that  the  PDA  system  will  demonstrate  significant  time 
savings  allowing  for  more  people  to  be  processed  in  a  given 
period  of  time.  It  is  also  anticipated  that  both  type  and 
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dosage  error  rates  will  be  lower  with  the  PDA  system  than  with 
the  current  paper  processing  system. 

The  HRPO  (USAMRMC)  approval  memo  was  granted  12  February  2007, 
thus  enabling  the  team  to  proceed  with  data  collection.  The 
data  gathering  date  for  this  project  was  set  for  3  March  2007 
(with  a  back-up  date  of  17  March) . 

Final  preparations  for  the  data  collection  day  took  place  over 
the  course  of  two  months  prior  to  that  date  (January  and 
February  2007) .  These  preparations  included: 

Volunteer  subject  recruitment  and  volunteer  confirmation 
Periodic  communications  with  all  volunteers  via  e-mail 
regarding  study  day  instructions  and  map,  parking 
information,  re-confirmation  the  night  before  the  study, 
etc. 

Purchase  of  study  materials  (stop-watches,  clip  boards, 
pens  and  related  supplies,  gift  cards) 

Preparation  of  all  training  packets,  patient  identity 
packets,  coded  flowcharts,  patient  trays,  clerk  trays, 
volunteer  handouts  (including  information/consent  form  - 
see  Appendix  2)  patient/clerk  chair  signs,  room  door  signs, 
volunteer  rosters,  volunteer  ID  badges,  staff  worker 
(monitors)  ID  badges,  staff  clip  board  (monitoring) 
instruction  packets  (see  Monitor  Packet,  Appendix  3) . 
Preparation  of  formal  power-point  presentation  for 
initiation  of  volunteer  research  subjects. 

Two  "dry-run"  rehearsals  with  staff  participating  in 
running  the  study.  This  included  viewing  of  the  formal 
presentation,  working  the  stop-watches,  viewing  the 
dynamics  of  clerk-patient  encounters,  working  the  PDAs. 
Planning  breakfast  items  and  bento  lunches,  arranging  for 
their  purchase 

Planning  chair/table  set-ups  for  the  rooms  used  for  the 
study  (the  actual  physical  arrangement  of  furniture  took 
place  the  night  before  the  study  day)  . 

The  data  collection  scenario  (mock  disease  outbreak)  was  modeled 
after  Bioterrorism  exercises  routinely  conducted  at  the  Hawaii 
Department  of  Health  (D0H)  ,  processing  mock  subjects  through 
points  of  dispensing  (PODs),  with  volunteer  laypersons  as 
processing  clerks  who  process  mock  patients  with  a  paper-based 
algorithm  that  determines  which  type  and  dose  of  antibiotic  the 
individual  needs.  Our  study  also  included  the  same  algorithm  in 
a  PDA.  that  would  figure  the  type  of  antibiotic  and  dose  and  also 
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upload  che  data  into  a  secver.  The  overall  study  goal  was  Co 
investigate  differences  in  paper  vs.  PDA  in  the  processing  of 
mock  subjects  by  volunteer  clerks  in  terms  of  time  and  errors  in 
processing. 

The  mock  outbreak  exercise  was  held  at  the  University  of  Hawaii, 
John  A.  Burns  School  of  Medicine  on  3  March  2007.  Seventy 
Department  of  Health  employees  were  scheduled  to  arrive  in  the 
morning  -  60  study  participants  and  10  alternates  (in  case  of 
"no-shows") .  Upon  arrival,  the  necessary  substitutions  with 
alternates  were  made,  excess  alternates  sent  home,  and  the  study 
was  ready  to  commence  with  the  60  required  volunteers. 

Dr.  Lawrence  Burgess  and  RD  Clyde  presented  a  formal  PowerPoint 
overview  (study  goals,  information/consent  form  (see  Appendix 
4) ,  roles/responsibilities,  procedures,  PDA  overview)  to  the 
volunteers.  Prior  to  the  data  gathering  activity,  RD  Clyde,  and 
Dr.  Burgess  and  Dr.  Garshnek,  together  with  various  staff, 
conducted  the  initial  paper  algorithm  and  PDA.  training  of  the 
volunteers  (see  Sample  Training  Packets,  Appendix  5) . 

The  group  of  60  volunteers  was  randomly  divided  into  30  clerks 
and  30  mock  patients  (each  volunteer  patient  assumed  64 
different  identities  during  each  session)  (see  Master  ID, 
Appendix  6) .  Data  gathering  consisted  of  two  sessions:  (1)  15 
clerks  processing  patients  with  an  algorithm  driven  PDA  and,  in 
another  room,  15  clerks  processing  patients  using  the  paper- 
based  algorithm,  (2)  after  the  first  session,  the  clerks' 
switched  rooms,  received  brief  refresher  training,  and  used  the 
alternate  method  to  process  patients.  The  time  to  process  mock 
subjects  through  each  arm  was  recorded  with  a  stopwatch,  along 
with  data  indicating  the  errors  in  medication  dissemination. 
After  each  session,  the  clerks  completed  an  evaluation  of  their 
perceptions  about  the  training  received,  processing  method,  and 
an  evaluation  comparing  the  two  methods.  After  the  two  data 
gathering  sessions  were  completed,  lunch  was  served  and  gift 
cards  distributed,  thus  ending  the  data-gathering  day. 

During  the  data  gathering  activity,  the  PDA  data  was 
periodically  uploaded  wirelessly  to  a  database  in  a  server  at 
the  CTA  facility.  A  massive  data  table  was  automatically 
generated  and  available  electronically  and  immediately  after  the 
mock  outbreak  exercise.  The  paper-based  method  data  had  to  be 
entered  manually.  This  took  people  10  hours  each  to  accomplish 
and  was  added  to  the  existing  data  table  with  the  PDA  data  - 
ready  for  analysis. 
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Methods/Data  Analysis: 

The  study  is  a  one-way,  completely  crossed  repeated  measures 
design.  The  predictor  variable  is  the  system  of  determining  the 
correct  medication  to  dispense.  It  has  two  levels,  i.e.,  paper 
processing  and  PDA  processing.  All  subjects  used  both  the  paper 
and  PDA  processing  methods  to  determine  the  correct  medication 
to  dispense.  Presentation  order  for  method  of  processing  was 
completely  counterbalanced,  i.e.,  half  of  the  subjects  used  the 
paper  processing  method  first  followed  by  the  PDA  processing 
method  and  the  remaining  half  of  the  subjects  used  the  PDA 
processing  method  first  followed  by  the  paper  processing  method. 
The  combinations  of  characteristics  used  by  the  treatment 
algorithm  were  used  to  construct  64  mock  "patient"  identities. 
Patient  identities  were  randomized  and  processed  equally  by  both 
methods . 

The  study  collected  the  following  outcome  measures: 

1)  The  time  to  process  each  individual  "mock"  citizen. 

2)  The  number  of  errors  made  in  the  type  or  dosage  of 
medication  prescribed.  A  medication  type  error  was  made 
if  the  medication  prescribed  during  the  exercise  differs 
from  what  the  treatment  algorithm  prescribed  for  that 
identity.  A  medication  dosage  error  was  made  if  the 
medication  dosage  prescribed  during  the  exercise  differs 
from  what  the  treatment  algorithm  prescribes  for  that 
identity. 


Inclusion/Exclusion  Criteria: 


Inclusions: 

•  Aged  20  years  and  older 

•  English  speaking 

•  Agree  to  sign  a  consent  form 

•  Normal  vision  (self  reported  normal  or  corrected  to 
normal  with  glasses  or  contact  lenses) 

•  Normal  hearing  (self  reported  normal  or  corrected  to 
normal  with  hearing  aid) 

Exclusions : 

None 


Sample  Size: 
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The  most  important:  objective  of  this  study  was  to  determine  the 
relative  efficiency  or  time  savings  of  the  PDA  system  of 
dispensing  medication  compared  to  the  paper-based  system.  The 
minimum  number  of  cases  needed  per  level  to  determine  if  patients 
on  average  can  be  processed  quicker  with  the  PDA.  system  than  with 
the  paper-based  system  is  64  (effect  size  f  -  0.25,  u  (two-tailed) 
=0.05,  power  =  0.90).  Thirty  clerk  volunteers  and  30  mock 
citizens  (reading  a  total  of  128  identities)  participated  in  the 
study.  All  clerk  volunteers  processed  64  cases  with  paper  and  64 
cases  with  the  PDA-based  method,  or  a  total  of  128  per  clerk 
volunteer  (a  total  of  3840  observations  recorded) . 

Data  Analyses: 

Means,  standard  deviations,  frequencies,  proportions,  and 
graphical  displays  were  computed  for  the  study  variables.  In 
addition,  plots  of  longitudinally  measured  variables  were 
constructed  to  understand  their  general  trends  over  the  study 
period.  Statistical  comparisons  were  performed  using  two-sided 
tests  at  the  standard  0.05  significance  level,  supplemented  with 
the  use  of  confidence  intervals.  Statistical  analyses  were 
performed  using  SPSS  14.0  (SPSS,  2005).  The  time  and  error  data 
(see  supporting  data,  summarized  raw  data  tables)  were  analyzed 
using  a  univariate  analysis  of  variance,  with  outliers  removed 
(these  were  statistical  outlyers  who  had  difficulty  performing 
the  tasks.  Removal  of  them  did  not  change  the  results  of  the 
final  analyses) .  PDA  time  data  were  adjusted  due  to  an  extra 
weight  question,  appearing  as  the  first  PDA  question,  that  did 
not  need  to  be  asked  (and  was  not  initially  asked  in  the  paper 
method) . 

Data  analysis  indicated  no  significant  difference  in  number  of 
errors  made  with  PDA  vs.  paper  methods  (see  supporting  data, 
time  and  error  analyses  tables) .  In  terms  of  efficiency  (time) 
overall,  no  significant  difference  was  found  in  paper  vs.  PDA. 
methods.  However,  the  mode  and  order  of  testing  affected  time 
(see  supporting  data,  mode  x  presentation  order  graph)  --  clerks 
doing  the  paper  method  second  were  slower  than  those  who  did 
paper  first  <P  -  0.001).  The  PDA  method  was  consistent  in  time 
whether  clerks  used  it  first  or  second.  A  possible  explanation 
may  be  the  presence  of  a  fatigue  factor  resulting  from  using  the 
paper  method.  It  is  postulated  that  processing  with  the  PDA 
requires  less  thinking  than  the  paper  method  as  one  plugs  in 
answers  to  questions  whereas  following  a  flowchart  takes  some 
additional  thinking.  This  may  have  resulted  in  slower  times  as 
fatigue  played  a  role  in  the  second  session.  The  findings  may 
indicate  that  during  a  major  disease  outbreak,  when  clerks  are 
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tired  yet  still  must  continue  processing  citizens,  use  of  an 
algorithm-driven  PDA  may  be  beneficial  to  improve  efficiency. 

KEY  RESEARCH  ACCOMPLISHMENTS 

The  following  bulletized  list  of  accomplishments  offer  a  quick 
look  at  what  was  gained  as  a  result  of  this  study: 

Task  1: 

•  A  methodology  for  developing  an  algorithm-driven  PDA  to 
generate  customized  prescriptions  for  citizens  during  an 
infectious  disease  outbreak. 

•  Algorithm-driven  PDAs  that  are  flexible  and  can  be  expanded 
and  enhanced  by  reprogramming  to  add  new  features. 

•  Successful  periodic  uploading  of  data  from  the  PDA  to  a 
server  that  generates  a  comprehensive  data  table  for  analysis 
(see  supporting  data,  PDA  Uploaded  Data) . 


Task  2: 

•  Successful  comparison  of  PDA-assisted  prescription  generation 
vs.  flow-chart  paper  method.  Our  team  was  the  first  to 
comprehensively  study  this  particular  comparison  via  a  well- 
designed  research  project.  The  methods  used  were  successful 
and  can  be  used  by  other  researchers  to  evaluate  other  e- 
health  technologies  that  are  planned  for  improving  existing, 
non-technical  methods. 

•  We  have  added  new  knowledge  to  the  existing  body  of 
Telehealth  studies.  It  was  expected  that  the  PDA  system  will 
demonstrate  significant  time  savings  allowing  for  more  people 
to  be  processed  in  a  given  period  of  time.  It  was  also 
anticipated  that  both  type  and  dosage  error  rates  will  be 
lower  with  the  PDA  system  than  with  the  current  paper 
processing  system.  However,  our  findings  found  no 
significant  difference  in  time  or  number  of  prescription 
errors  in  PDA.  vs.  paper  methods.  This  demonstrates  that 
although  we  intuitively  believe  that  technology  will  provide 
greater  efficiency  and  accuracy,  this  is  not  always  the  case. 

•  A  new  research  question  was  generated:  Since  we  did  find 
that  clerks  doing  the  paper  method  second  were  slower  than 
those  who  did  paper  first  (P  ■  0.001),  is  there  a  fatigue 
factor  causing  this?  A.nswering  this  question  properly  would 
require  an  additional  study  of  a  longitudinal  nature. 


REPORTABLE  OUTCOMES 
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•  Ten  PDAs  configured  with  the  algorithm  and  enhanced 
functions  (to  calculate  medication  dosage  based  on  weight), 
have  been  given  to  the  Hawaii  Department  of  Health, 
complete  with  instructions  of  use  and  training  materials  to 
rapidly  train  individuals  in  its  operation  should  an 
outbreak  or  bioterrorism  attack  occur  on  Oahu. 

•  Sixty  Hawaii  Department  of  Health  volunteers  participated 
in  the  study  and  have  been  trained  in  both  the  use  of  the 
PDA  and  paper  method  of  medication  dissemination.  Survey 
feedback  from  volunteers  indicated  that  our  training 
methods  were  excellent  and  thus  these  methods  can  be  used 
in  a  future  outbreak  situation. 

•  Information  on  server  configuration  has  also  been  provided 
to  the  Department  of  Health  so  that  they  may  upload 
information  from  the  PDAs  directly  into  a  database  of  their 
own  for  later  analysis  and  inventory. 

•  An  abstract  has  been  submitted  to  the  2007  Hospital  of  the 
Future  Conference  (Annual  Theme:  Towards  responsibility 
and  compliance  in  the  innovation  and  management  of 
healthcare  technologies:  international  perspectives  and 
comparative  experiences) .  The  conference  will  be  held 
October  3-5,  2007,  at  the  Scuola  Superiore  Sant'Anna  in 
Pisa,  Italy.  The  abstract  deadline  was  8  June  and  the 
abstract  is  attached  in  Appendix  7.  A  brief  paper  for 
presentation  will  be  generated  (with  proper  reference  to 
funding  source)  to  appear  in  the  conference  proceedings. 

•  A  full  paper  is  in  preparation  for  submission  to  the 
Journal  of  Disaster  Medicine  and  Public  Health 
Preparedness .  The  paper  will  include  the  literature  review 
(see  Appendix  8) ,  project  description,  and  analyses  of  the 
data  (with  proper  reference  to  funding  source) . 

•  A  poster  presentation  (or  full  presentation/panel 
discussion)  is  in  the  planning  stages  for  the  2008  American 
Telemedicine  Association  Meeting. 

CONCLUSION 

In  summary,  the  implications  and  importance  of  the  completed 
research  point  to  the  strength  of  the  algorithm,  in  that  PDA  and 
paper  methods  were  similar  in  their  results  (time  and  errors) . 

The  strength  of  the  PDA  over  paper  is  the  ability  to  upload  data 
into  a  database  for  future  analyses,  inventory,  or  research,  which 
cannot  be  effectively  captured  by  utilizing  the  current  paper 
method  of  processing  individuals  to  obtain  necessary  medications 
during  an  emergency.  PDAs  also  are  more  mobile  (by  hanging  them 
around  the  neck,  the  operator  can  be  "hands  free"  to  distribute 
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medications,  weigh  people,  assist  the  elderly  or  children,  etc., 
which  offers  an  advantage  over  laptop  or  stationary  computers. 

The  PMA  System  is  designed  such  that  it  is  able  to  be  set  up 
quickly  in  different  geographic  locations  and  settings  with  a 
variety  of  potential  infrastructure  challenges  (availability  of 
electricity,  connectivity,  etc.).  Since  the  PMA  system  is  easy  to 
activate  and  employ,  it  enables  non-technical  staff  to  set  up  the 
PODs. 

Our  team  was  the  first  to  compare  the  use  of  an  algorithm-driven 
PDA  with  paper  method  in  a  mock  disease  outbreak  scenario. 

Previous  to  our  study  a  similar  type  of  approach  was  used  with 
laptop  computers  (ref.  1)  but  comprehensive  data  was  not  gathered, 
nor  were  statistical  analyses  performed. 

The  question  of  interest  in  our  study  was:  Are  there  significant 
quantifiable  differences  in  efficiency  (time)  and  error  rates  in 
drug  dissemination  to  large  groups  of  people  in  a  BT  scenario 
using  a  paper  tracking  method  vs.  PDA-assisted  method?  We 
postulated  there  will  be  improvement  in  efficiency  with  PDA  over 
paper.  Error  rates  in  prescribing  will  be  less  with  the  PDA 
than  with  paper;  the  PDA  will  be  more  efficient  than  paper  in 
distributing  the  medication.  However  data  analysis  indicated  no 
significant  differences  in  number  of  errors  or  time. 

Historically,  e-health  research  has  sometimes  shown  that 
applying  technology  to  a  problem  (such  as,  in  our  case,  wishing 
to  reduce  the  time  spent  and  error  rate  in  processing  people  and 
disseminating  medications,  over  an  existing  non-technical 
method),  does  not  always  yield  an  improvement.  Indeed,  such  was 
the  case  in  our  study.  But  technology  does  give  the  users  an 
advantage  in  organizing  and  archiving  the  data  and  having 
immediate  access  to  it  (that  is  where  a  later  "time  savings"  can 
occur  in  this  case) . 

Our  data  did  provide  another  interesting  finding  -  that  the  mode 
and  order  of  testing  affected  time.  Clerks  doing  the  paper 
method  second  were  slower  than  those  who  did  paper  first  (P  ■ 
0.001).  A  possible  explanation  may  be  the  presence  of  a  fatigue 
factor  resulting  from  using  the  paper  method.  It  is  postulated 
that  processing  with  the  PDA  requires  less  thinking  than  the 
paper  method.  This  finding  may  indicate  that  during  a  major 
disease  outbreak,  when  clerks  are  tired  yet  still  must  continue 
processing  citizens,  use  of  an  algorithm-driven  PDA  may  be 
beneficial  to  improve  efficiency.  The  idea  that  a  fatigue 
factor  may  have  been  responsible  for  some  slowing  of  the  clerks 
is  an  interesting  one  and  would  need  to  be  properly  investigated 
in  a  longitudinal  study. 
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Appendix  1 :  Algorithm 


Appendix  2 : 


Information/consent  form 


CONSENT  TO  PARTICIPATE  IN  RESEARCH 


Max*  Medication  Clinic  (MMC)  Patient  Medical  Assistant  (PMA)  System  Training  Initiative 

Principal  Investigators:  RD  Clyde.  CTA,  Inc.,  550  Paica  St.,  stc  222,  Honolulu.  HI  96819.  Phone:  808-839- 
1200;  Co-ls:  Victona  (iarshnek.  Ph.D  and  Laurence  Burgess.  M.D,  Tclchcalth  Research  Institute.  212  John 
A.  Bums  School  of  Medicine.  651  Halo  Street  Honolulu.  HI  968 1 3.  Phone:  692-1080 

You  arc  being  asked  to  participate  in  a  research  project  about  the  use  of  Personal  Digital  Assistants  (PDAs)  to 
improve  efficiency  and  safety  of  medication  distribution.  Your  participation  in  this  study  is  voluntary. 

If  you  volunteer  to  participate  in  this  study,  we  would  ask  you  to  do  the  following  things: 

This  training  w  ill  send  mock  sub  jects  through  points  of  dispensing  ( PODs),  with  volunteers  (clerks)  that 
process  subjects  to  receive  correct  medications.  Each  volunteer  will  receive  the  same  training  and  see 
the  same  number  of  subject  identities  and  manage  the  same  number  in  each  arm  of  the  study.  Time  to 
process  subjects  through  each  arm  will  be  recorded,  along  with  the  errors  m  subjects  receiving  the 
correct  antibiotic.  Technical  aspects  will  also  be  evaluated. 

Although  you  may  not  receive  direct  benefit  your  participation  w  ill  help  us  learn  if  the  rapid  procedure 
developed  to  disseminate  medications  in  an  emergency  can  potentially  save  many  more  lives  than  the  current 
system  used 

All  project  volunteers  will  receive  payment  (S20  an  hour  for  the  five  hour  period  of  training  and  the  study 
portion,  including  breaks).  Also  a  lunch  will  be  provided 

This  pro  ject  is  anonymous.  No  record  of  your  identity  will  be  asked  for  or  kept.  When  the  results  of  the 
research  are  published  or  discussed  in  conferences,  no  information  will  be  included  that  would  reveal  your 
identity.  If  you  choose  not  to  participate,  that  will  not  affect  your  relationship  with  the  University  of  Hawaii.  If 
you  decide  to  participate,  you  arc  free  to  w  ithdraw'  your  consent  and  discontinue  participation  at  any  time 
without  prejudice.  If  you  decide  to  withdraw*  from  the  research,  you  will  not  be  paid  for  those  hours  in  which 
you  did  nol  participate. 

If  you  have  questions  about  this  research  you  may  contact  the  Investigators  listed  above.  If  you  have  questions 
regarding  your  rights  as  a  research  subject,  you  may  contact  the  University’  of  Haw  aii  Committee  on  Human 
Studies;  2450  Made  Way  253.  Honolulu.  Hawaii  96822:  Rhone:  (808)  956-5007  or  uhirb:<,‘  hawaii.edu 


This  study  is  sponsored  hy  the  Department  of  Defense  Representatives  of  the  US.  Army  Medical  Research  and 
Materiel  Command  are  authorized  to  review  research  records  as  part  of  their  responsibility  to  protect  human 
research  volunteers . 


Appendix  3:  Monitor  instruction  packet 


Sample 


Name  of  Monitor:  John 
Room  301 

(stay  in  this  room  the  entire  study) 


You  will  oversee: 

Session  A:  Clerks  22,  23,  24 


Session  B:  Clerks  7,  8,  9 


Study  Chronology 


1.  Introduction  by  Dr.  Burgess 

Room  304  (room  with  food) 


2.  Training  Sessions 

After  the  overall  introduction  the  volunteers  will  split  up  according  to  the  following: 

Room  301  (PDA  room) 

#1-15  and  #31-45 

Room  302  (Paper  room) 

#16-30  and  46-60 

Proctors  will  go  to  their  assigned  room  (front  sheet  of  clipboard) 

The  following  will  occur: 
a.  Training  session  (no  stopwatch). 

Volunteers  will  pair  off  and  sit  opposite  one  another  at  a  pink.'blue  station.  With  the  help  of  the 
proctors,  one  volunteer  will  be  a  clerk  and  the  other  a  patient  (or  "reader").  They  will  go 
through  one  small  training  packet  (of  3  identities)  and  learn  the  motions  of  the  task. 

They  will  then  take  another  small  training  packet  and  reverse  roles  so  that  both  can  learn  each 
job. 

h.  Training  session  (no  stopwatch)  switch  rooms 

Next  the  clerks  will  switch  rooms  (patients  and  monitors  stay  in  same  room). 

Room  301  (PDA  room) 

#16-30  and  #31-45 

Room  302  (Paper  room) 

#1-15  and  #46-60 


They  will  repeal  the  exercise  as  before  to  leam  the  new  method  (using  the  training  packet 
labeled  "New  Group”. 

The  groups  are  actually  in  the  rooms  where  they  should  start  session  A.  At  this  point,  we  will 
tell  them  that  #  1  through  30  are  "clerks"  and  #31-60  are  "Patients"  or  readers. 

At  this  point  the  clerks  will  go  to  their  assigned  station  (clerk  #1  sits  at  C-l,  clerk  #2  sits  at  C-2, 
etc.  Patients  can  sit  anywhere  they  choose  opposite  a  clerk. 

b.  Timed  t raining  session  (with  stopw  atch) 

Now  will  come  the  training  to  benefit  the  clerk  directly.  The  patient  will  take  the  “timed 
practice"  packet  out  of  the  blue  box  and  zero  the  stopwatch.  When  the  room  supervisor  says 
"begin”,  all  will  start  their  stopwatches  and  the  clerks  will  begin  to  ask  their  questions.  The 
reader  will  give  answers  according  to  the  identities  in  the  packet.  After  the  3  identities  are 
finished  and  the  clerk  is  finished  with  the  final  answer,  the  patient  stops  the  watch,  records  the 
time  and  their  number  on  the  coversheet,  and  tosses  the  packet  into  the  pink  "finished"  box. 

Once  the  clerk  and  patient  feel  comfortable  (and  they  may  practice  more  if  they  like),  the  actual 
study  session  A  can  begin. 


3.  Session  A 

The  method  will  be  exactly  as  the  timed  training  above  except  each  packet  will  have  8 
identities.  Once  those  8  have  been  processed,  the  patient  stops  the  watch  and  records  the  time. 
Once  all  couples  have  finished,  the  patients  move  over  (move  right)  one  seat  to  read  for  a  new 
clerk. 

There  are  8  such  packets  for  session  A.  Therefore,  the  patient  will  record  time  8  times.  When 
all  8  packets  are  done,  the  patients  go  to  lunch  and  the  clerks  fill  out  the  EVALUATION  (in  the 
blue  box).  Then  they  go  to  lunch. 

4.  Break 


5.  Session  B 


The  clerks  will  sit  in  their  assigned  seats  and  patients  can  sit  anywhere  they  choose. 


The  patient  will  take  the  "timed  practice"  packet  and  the  couple  will  practice  with  a  stopwatch. 
After  the  clerks  feel  comfortable.  Session  B  will  begin. 


Session  B  will  proceed  as  session  A  except  the  clerks  will  use  a  different  method  and  be  in  a 
different  room. 

After  all  8  packets  are  processed,  the  clerks  do  the  final  EVALUATIONS. 

6.  Badges  are  traded  for  a  gift  card. 

7.  Lunch 


Proctor  Responsibilities: 

1 .  During  training,  check  the  clerk's  answer  with  your  answers  (in  your  clipboard) 

2.  During  the  actual  study,  make  sure  stopwatch  is  "zero"  before  start  of  each  timed 
packet  activity  (there  will  be  8  packets  per  session) 

3.  After  a  packet  is  done,  make  sure  patient  records  time  and  pt.  #  on  coversheet 
and  tosses  packet  into  pink  "finished  box 

4.  Make  sure  Clerk  tosses  each  finished  flow  chart  into  "finished  box" 

5.  After  session  A  is  done,  make  sure  the  Clerk  does  the  Evaluation  (in  the  blue 
box)  before  going  to  lunch  (and  toss  in  "finished  box") 

6.  Anytime  during  the  study,  if  there  are  problems  worth  noting  that  can  affect 
study  data,  note  these  on  the  "problem  sheets”  provided  in  your  clipboard. 


For  session  B  you  will  be  supervising  3  new  clerks 

7.  There  will  be  another  "practice"  session 


7.  After  session  B  is  over,  make  sure  clerk  finishes  evaluation  and  tosses  into  pink 
“finished"  box. 


8.  After  session  B  is  over,  collect  the  3  stopwatches  from  your  3  corresponding 
patients. 


9.  Remember:  All  paper  from  the  blue  box  will  eventually  end  up  in  the  finished 
box.  There  will  be  no  stray  papers  floating  around  during  the  study. 


Answers  to  training  and  practice  sessions 
For  Training  Session  (PDA  or  Paper  are  same) 

Sheet  I  (code  29): 

CIPROFLOXACIN  500  MG  PO  BID  FOR  10  DAYS  WITH  FOLLOWUP 


Sheet  2  (code  47) 

STOP  PROBENECID  TEMPORARILY;  DECREASE  THOPHYLLINE  DOSE  50%:  CIPROFLOXACIN  500 
MG  DQD  AND  REFERRAL  TO  PHYSICIAN  FOR  DOSE  ADJUSTMENT  AND  MONITORING 


Sheet  3  (code  64) 

DOXYCYCLINE  2.2  MG/KG  PO  BID  FOR  10  DAYS  WITH  CAUTION 


For  “Timed  Practice"  (PDA  or  Paper  are  same) 


Sheet  I  (code  5): 

DOXYCYCLINE  100  MG  BID  10  DAYS  WITH  CAUTION 
Sheet  2  (code  38) 

STOP  PROBENECID  TEMPORARILY:  DECREASE  THEOPHYLLINE  50%;  CIPROFLOXACIN  10-15 
MG  KG  PO  BID  FOR  10  DAYS  WITH  FOLLOWUP 

Sheet  3  (code  57) 

REFER  TO  PHYSICIAN 


PROBLEM  NOTES:  (Proctor  name: 


) 


Appendix  4 :  Research  Day  Presentation  to 
Volunteers 


Infectious  Disease  Outbreak 
Medication  Dispensing 


Lawrence  P.A.  Burgess,  MD 

Dir.,  Telehealth  Research  Institute,  UH-JABSOM 

RD  Clyde 

PI,  CTA  Solutions 


Co-PI,  Telehealth  Research  Institute,  UH-JABSOM 


TRAINING  and  EXERCISE 


800-830 


am: 


’LD-yto 


830-915  am: 

am: 

925-1100  am: 
1100-1130  am: 
1130  am-!  05  pm: 


Overview,  demos, 
consent  form 

Training  (all  trained) 

Break 

Study  session  A 
Lunch 

Study  session  B 


STUDY  PURPOSE 


Infectious  disease  outbreak: 

natural  or  engineered  (bioterrorism) 

Disease  spread  can  be  rapid,  fatal 

Medication:  can  stop  disease  spread 

Medication:  supplied  at  Points  of 
Dispensing  (PODs) 

PODs  dispense  meds  quickly,  safely 

STUDY:  best  way  to  dispense  meds? 


METHODOLOGY 


Mock  Exercise:  dispense  correct  meds 

Compare:  Paper  process  VS.  PDA  process 

2  Groups:  A.  Paper  first,  followed  by  PDA 

B.  PDA  first,  followed  by  paper 

Participants:  CLERKS  or  READERS 

READERS  read  off  of  card,  posing  as 
different  patient  identities,  keep  time 

CLERKS:  follow  decision  tree  on  paper  and 

PDA 


METHODOLOGY 


CONDUCT  OF  STUDY: 

1.  READERS  AND  CLERKS: 

•  concentrate  on  tins  interaction 

•  paper  and  PDA  process 

•  information  from  card,  not person  in  front  of  you 

2.  STUDY  MECHANICS  (less  important,  will 
learn  in  training,  proctors  will  assist):  packets  of 
materials,  tearing  off  sheets,  keeping  time,  filling 
out  surveys 


CONSENT  FORM 


Study:  PDA  to  paper  for  dispensing  of  meds 
Participation  voluntary.  Can  withdraw 
anytime 

May  not  get  direct  benefit,  study  results  may 
help  others 

All  results  anonymous 
No  record  of  your  performance  discussed 
with  your  employer;  No  list  to  your  employer 
Compensation  (gift  certificates)  for  your 
hours  of  participation 


DEMONSTRATION 


PAPER:  follow  flow,  circle  final  shaded  box. 
Also  circle  heavy  dotted  circle  as  needed. 

PDA  just  follow  questions  on  the  screen, 
click  on  answer  with  stylus  (pen) 

SEE  FLOW  DIAGRAM  ABOVE 


FOLLOW  ON  YOURS 


DEMONSTRATION 


ALLERGIES?  (No) 

WEIGHT?  (155  lbs) 

AGE?  (77) 

GENDER?  (Male) 

Pregnant  or  Breast  Feeding?  (No) 
Taking  other  Medications?  (No) 
Kidney  Problems?  (No) 


DEMONSTRATION 


CLERKS  first  Question: 

“Are  you  allergic  to  tetracycline?” 


Reader’s  paper  has 
1  of  4  responses 

A&&4I?  (No) 


READER’S 

response 

“No" 


Allergies?  (Tetracycline)  “Yes” 

Allergies?  (Quinalones)  “No” 

Allergies?  (Tetracycline, Quinalones)  “Yes” 

GENERAL  RULE  1:  If  unsure  of  what  to  say,  just 
read  what  is  on  your  paper. 


DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?”  “No” 
2nd  Q:  “How  old  are  you?” 


■  Reader’s  paper  has 


4#m 


READER 
response 

‘77*Mrs  old” 


■  GENERAL  RULE  2:  Reader  gives  age  or 
weight,  and  Clerk  interprets  age  and  follows 
appropriate  path. 


DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?”  “No” 

2nd  Q:  “How  old  are  you?”  “77  yrs  old” 

3rd  Q:  “Are  you  male  or  female?” 


READER’S 

response 

Male** 


(Female) 


DEMONSTRATION 


Is'  Q:  “Are  you  allergic  to  tetracycline?”  “No” 
2nd  Q:  “How  old  are  you?”  “77  yrs  old” 

3rd  Q:  “Are  you  male  or  female?”  “Male” 


PDA: 

Next 


DEMONSTRATION 


■  SAMPLE  PATIENT  2: 

■  ALLERGIES?  (Tetracycline) 

■  WEIGHT?  (310  lbs) 

■  AGE?  (30) 

■  GENDER?  (Male) 

■  Pregnant  or  Breast  Feeding?  (No) 

■  Taking  other  Medications? (Probenicid) 

■  Kidney  Problems?  (Yes) 


DEMONSTRATION 


CLERKS  first  Question: 

“Are  you  allergic  to  tetracycline?” 

Reader’s  paper  has  READER’S 

1  of  4  responses  response 


Allergies?  (No)  “No” 

ABtfgui  (Ttiraeft&u) _ “Yu” 

Allergies?  (Quinalones)  “No” 

Allergies?  (Tetracycline, Quinalones)  “Yes” 

GENERAL  RULE:  If  unsure  of  what  to  say,  just 
read  what  is  on  your  paper. 


DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?”  “Yes” 

2nd  Q:  “Are  you  allergic  to  quinalones?” 

■  Reader’s  paper  has  READER’S 

1  of  4  responses  response 

Allergies?  (No)  “No” 

ABtfffisf  (Tt/nejtt&u) _ “No” 

Allergies?  (Quinalones)  “Yes” 

Allergies?  (Tetracycline,Quinalones)  “Yes” 


DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?”  “Yes” 
2nd  Q:  “Are  you  allergic  to  quinalones?”  “No” 
3rd  Q:  “Are  you  taking  probcnicid?” 

■  Paper  has  1  of  4  responses  READER 

Taking  other  medications? 


(No) 


“No” 


DEMONSTRATION 


“Yes” 

“No” 


1st  Q:  “Are  you  allergic  to  tetracycline?” 

2nd  Q:  “Are  you  allergic  to  quinalones?” 

3rd  Q:  “Are  you  taking  probcnicid?”  “Yes” 

4th  Q:  “Are  you  taking  theophylline?” 

■  Paper  has  1  of  4  responses  READER 
Taking  other  medications? 


(No) 

(Probemdd) 

“No” 

“No” 

%  T  -  ^ 

(Theophylline) 

“No” 

(Probenicid,  Theophylline) 

“Yes” 

DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?”  “Yes” 
2nd  Q:  “Are  you  allergic  to  quinalones?”  “No” 
3rd  Q:  “Are  you  taking  probcnicid?”  “Yes” 

4th  Q:  “Arc  you  taking  theophylline?”  “No” 

5th  Q:  “Any  kidney  problems? 

■  Paper  has  1  of  2  responses  READER 

Kidney  problems? 

(Yu) _  “Yu” 

(No)  “No’ 


DEMONSTRATION 


1st  Q:  “Are  you  allergic  to  tetracycline?’ 
2nd  Q:  “Are  you  allergic  to  quinalones?” 

3rd  Q 
4th  Q 
5th  Q 
6th  Q 


U 


U 


u 


Arc  you  taking  probemcid? 
Are  you  talcing  theophylline?” 
Any  kidney  problems? 

Are  you  73  lbs  or  less?”  or 
“How  much  do  you  weigh?” 

■  Paper  has  1  response 

Weight?  (310  lbs) 


“Yes” 

“No” 

“Yes” 

“No” 

“Yes” 


READER 


■  GENERAL  RULE:  Let  clerk  do  interpretation. 
Give  number  for  weight  or  age. 


DEMONSTRATION 

PDA: 

1st  Q: 

“Are  you  allergic  to  tetracycline?” 

Nact 

“Yes” 

2nd  Q: 

“Are  you  allergic  to  quinalones?” 

“No” 

3rd  Q: 

“Are  you  taking  probenicid?” 

“Yes” 

4th  Q: 

“Are  you  taking  theophylline?” 

“No” 

5th  Q: 

“Any  kidney  problems? 

“Yes” 

6th  Q: 

“Arc  you  73  lbs  or  less?” 

“How  much  do  you  weigh?”  “I  weigh  310  lbs 


Ciprofloxacin  500mg  QD  and  referral  to 
physician  for  dose  adjustment  and  monitoring 


DEMONSTRATION 


ALLERGIES?  (No) 

WEIGHT?  (155  lbs) 

AGE?  (77) 

GENDER?  (Male) 

Pregnant  or  Breast  Feeding?  (No) 
Taking  other  Medications?  (No) 
Kidney  Problems?  (No) 


DEMONSTRATION 

SAMPLE  PATIENT  2: 

»  ^  W.  ~  ^  <•>  Sm—  •»-  .v  '  —  -  •>  ■  'fc'fc  -•-*  •  —  ►»  *  •  *  -  * 

■  ALLERGIES?  (Tetracycline) 

■  WEIGHT?  (310  lbs) 

■  AGE?  (30) 

■  GENDER?  (Male) 

■  Pregnant  or  Breast  Feeding?  (No) 

■  Taking  other  Medications?(Probenicid) 

■  Kidney  Problems?  (Yes) 


STUDY  MECHANICS 


15  CLERKS  and  15  READERS  in  PDA  and  PAPER  groups 

Will  evaluate  64  different  identities  for  Paper,  and  64  for 
PDA 

Will  do  in  subgroups  of  8  patient  identities 

Will  stop  after  12  minutes  if  not  completed  for  the  8 
patients 

Do  the  best  you  can.  Monitors  can  help  only  with 
technical,  PDA  type  questions 

READERS  will  shift  to  another  CLERK  after  each  8. 
Restroom  break  at  the  halfway  point 


Appendix  5 :  Sample  training  packets 


“Timed” 


PDA 


Practice 


Sheets  I  -  3 


Elapsed  Time: 
Patient  #: 


*  DROP  INTO 


“FINISHED  BOX 


Random  sheet  l 


Allergies?  (No) 

Weight?  (110  lbs) 

Age?  (85) 

Gender?  (Female) 

Pregnant  or  breast  feeding?  (No) 
Taking  other  Medications?  (No) 


Kidney  problems?  (No) 


3X 


Random  sheet  2 


Allergies?  (No) 

Weight?  (66  lbs) 

Age?  (7) 

Gender?  (Male) 

Pregnant  or  breast  feeding?  (No) 

Other  Medications?  (Probenecid  and 
Theophylline) 

Kidney  problems?  (No) 


Random  sheet  3 


Allergies?  (No) 

Weight?  (69  lbs) 

Age?  (32) 

Gender?  (Female) 

Pregnant  or  breast  feeding?  (Yes) 
Other  Medications?  (Theophylline) 
Kidney  problems?  (Yes) 


*STOP  YOUR  WATCH 


RECORD  ELAPSED  TIME 


(On  front  sheet) 


“Timed” 


PAPER  METHOD 


Practice 


Sheets  I  -  3 


Elapsed  Time: 
Patient  #: 


*  DROP  INTO 


“FINISHED  BOX” 


Random  sheet  l 


Allergies?  (No) 

Weight?  (110  lbs) 

Age?  (85) 

Gender?  (Female) 

Pregnant  or  breast  feeding?  (No) 
Taking  other  Medications?  (No) 


Kidney  problems?  (No) 


Random  sheet  2 


Allergies?  (No) 

Weight?  (66  lbs) 

Age?  (7) 

Gender?  (Male) 

Pregnant  or  breast  feeding?  (No) 

Other  Medications?  (Probenecid  and 
Theophylline) 


Kidney  problems?  (No) 


Random  sheet  3 


Allergies?  (No) 

Weight?  (69  lbs) 

Age?  (32) 

Gender?  (Female) 

Pregnant  or  breast  feeding?  (Yes) 
Other  Medications?  (Theophylline) 
Kidney  problems?  (Yes) 

Kidney  problems?  (No) 


*STOP  YOUR  WATCH 


RECORD  ELAPSED  TIME 


(On  front  sheet) 


Appendix  6:  Patient  Identities  master  list 


PMA  STUDY  IDENTITIES  MASTER  (3  Columns) 
(these  are  answers  for  patients  to  read  when  asked  questions 

by  the  clerk) 


Original  Core  Identity  (from  flowchart) 
Mod.  B.  (For  Session  B) 


Mod.  A  (For  Session  A) 


Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (Yes) 


Allergies?  (Tetracycline  and 
Quinolones) 


Allergies?  (Tetracycline  and 
Quinolones) 


REFER  TO  PHYSIC  IAN 


Weight?  (150  lbs.) 


Weight?  (125  lbs) 


Age?  (55) 


Arc?  (95) 


Gender?  (Male) 


Gender?  (Male) 


Pregnant  or  breast  feeding? 
(No) 


Pregnant  or  breast  feeding? 
(No) 


Taking  other  Medications? 
(No) 


Taking  other  Medications? 
(No) 


Kidney  problems?  (No) 


Kidney  problems?  (No) 


Allergic  to  Tetracycline?  (No) 
Age  range  (9-11) 

Less  than  or  equal  to  99  lbs? 
(Yes) 

DOXYCYCLINE  2.2  MG/KG 

PO  BID  10  DAYS  WITH 

CAUTION 


Allergies?  (No) 

Weight?  ( 89  lbs) 

Age?  (9) 

Gender?  (female) 

Pregnant  or  breast  feeding? 
(No) 


Allergies?  (No) 
Weight?  (98  lbs) 
Age?  (II) 
Gender?  (Male) 


Pregnant  or  breast  feeding? 
(No) 


Taking  other  Medications? 
(No) 

Kidney  problems?  (No) 


Other  Medications?  (No) 
Kidney  problems?  (No) 


Allergic  lo  Tetracycline?  (No) 
Age  range  (9-11) 

Less  than  or  equal  to  99  lbs? 
(No) 

DOXYCYCLINE  100  MG  PO 
BID  10  DAYS  WITH 
CAUTION 


4. 

Allergic  to  Tetracycline?  (No) 
Age  range  ( 12  or  more) 

Male  or  Female?  -  (Male) 

DOXYCYCLINE  100  MG  PO 

BID  10  DAYS  WITH 
CAUTION 


5. 

Allergic  to  Tetracycline?  (No) 
Age  range  ( 1 2  or  more) 

Male  of  Female?  -  (Female) 
Pregnant  or  breast  feeding?  (No) 

DOXYCYCLINE  100  MCi  BID 
10  DAYS  WITH  CAUTION 


Allergies?  (No) 

Allergies?  (No) 

Weight?  (110  lbs) 

Weight  ?  (105  lbs) 

Age?  (10) 

Age?  (11) 

Gender?  (Male) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 

(No) 

Taking  other  Medications? 
(No) 

Taking  other  Medications? 
(No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

4A 

4B 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (155  lbs) 

Weight?  (130  lbs) 

Age?  (77) 

Age?  (24) 

Gender?  (Male) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 

(No) 

Taking  other  Medications? 
(No) 

Taking  other  Medications? 
(No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

5A 

5B 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (130  lbs) 

Weight?  (110  lbs) 

Age?  (30) 

Age?  (85) 

Gender?  (Female) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

Taking  other  Medications? 
(No) 

Kidney  problems?  (No) 

(No) 

Taking  other  Medications? 

(No) 

Kidney  problems?  (No) 

6. 

6A 

6B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (Quinoloncs) 

Allergies?  (Quinoloncs) 

Age  range  (12  or  more) 

Male  or  female?  -  Female 

Weight?  (95  lbs) 

Weight?  (98  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Age?  (18) 

Age?  (25) 

Allergic  to  Quinoloncs?  (Yes) 
Less  than  or  equal  to  99  lbs? 

Gender?  (Female) 

Gender?  (Female) 

(Yes) 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DOXYCYCLINE  2.2  MG/KG 

(Yes) 

(Yes) 

BID  10  DAYS  WITH 
FOLLOWUP 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

7. 

7A 

7B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (Quinoloncs) 

Allergies?  (Quinoloncs) 

Age  range  ( 12  or  more) 

Male  or  female?  -  Female 

Weight?  (145  lbs) 

Weight?  (130  lbs) 

Pregnant  or  breast  feeding  (Yes) 
Allergic  to  Quinoloncs?  (Yes) 

Age?  (41) 

Age?  (32) 

Less  than  or  equal  to  99  lbs? 

(No) 

Gender?  (Female) 

Gender?  (Female) 

DOXYCYCLINE  100  MG  PO 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

BID  FOR  10  DAYS  WITH 

(Yes) 

(Yes) 

FOLLOWUP 

Taking  other  Medications? 

Taking  other  Medications? 

(No) 

(No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

8. 

8A 

SB 

Allergic  to  Tetracycline?  (No)  Allergies?  (Quinoloncs) 
Age  range  (less  than  8) 


Allergies?  (Quinoloncs) 


Allergic  to  Quinolones?  (Yes) 

Weight?  (101  lbs) 

Weight?  (100  lbs) 

Less  than  or  equal  to  99  lbs.? 

(No) 

Age?  (7) 

Age?  (6) 

DOXYCYCLINLE  100  MG 

BID  FOR  10  DAYS  WITH 

Gender?  (Male) 

Gender?  (Female) 

FOLLOWUP 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No) 

Taking  other  Medications? 

Taking  other  Medications? 

(No) 

(No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

9. 

9A 

9B 

Allergic  to  Tetracycline?  (No) 
Age  range  (less  than  8) 

Allergies?  (Quinolones) 

Allergies?  (Quinolones) 

Allergic  to  Quinolones?  (Yes) 

Weight?  (84  lbs) 

Weight?  (75  lbs) 

Less  than  or  equal  to  99  lbs? 
(Yes) 

Age?  (6) 

Age?  (5) 

DOXYCYCLINE  2.2  MG/KG 
BID  FOR  10  DAYS  WITH 

Gender?  (Female) 

Gender?  (Male) 

FOLLOWUP 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

10. 

I0A 

10B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Weight?  (166  lbs) 

Weight?  (190  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (88) 

Age?  (22) 

(No) 

Gender?  (Male) 

Gender?  (Male) 

CIPROFLOXACIN  500  MG  PO 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

BID  FOR  10  DAYS  WITH 
FOLLOWUP 

(No) 

(No) 

Other  Medications?  (No) 


Other  Medications?  (No) 


1 1 


Kidney  problems?  (No) 

TTa 


Kidney  problems?  (No) 

Tm 


Allergic  lo  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Weight?  (65  lbs) 

Weight?  <70  lbs) 

Less  than  or  equal  to  73  lbs.? 

Age?  (13) 

Age?  (10) 

(Yes) 

Gender?  (Male) 

Gender?  (Female) 

CIPROFLOXACIN  10-15 
MG/KG  PO  BID  FOR  10 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DAYS  WITH  FOLLOWUP 

(No) 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

12. 

12  A 

I2B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Weight?  (72  lbs.) 

Weight?  (68  lbs.) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (13) 

Age?  (9) 

(Yes) 

Gender?  (Male) 

Gender?  (Female) 

REFER  TO  PHYSICIAN 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

13. 

13  A 

I3B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Weight?  (200  lbs) 

Weight?  (149  lbs.) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (4‘>) 

Age?  (64) 

(No) 

Gender?  (Male) 

Gender?  (Female) 

CIPROFLOXACIN  500  MG 
QD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 


Pregnant  or  breast  feeding? 

(No) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 


Pregnant  or  breast  feeding? 
(No) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 


Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 
Taking  Theophylline?  (Yes) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 
(No) 


Allergies?  (Tetracycline)  Allergies?  (Tetracycline) 


Weight?  ( 130  lbs) 
Age?  (77) 
Gender?  (Female) 


Weight?  (1 9')  lbs) 
Age?  (39) 
Gender?  (Male) 


STOP  PROBENECID  Pregnant  or  breast  feeding: 

TEMPORARILY;  DECREASE  (No) 

THEOPHYLLINE  DOSE  BY 

50%;  CIPROFLOXACIN  500  Other  Medications? 

MG  QD  AND  REFERRAL  TO  (Probenecid  and 

PHYSICIAN  FOR  DOSE  Theophylline) 

ANDJUSTMENT  AND 

MONITORING.  Kidney  problems?  (Yes) 


Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Probenecid  and 
Theophylline) 

Kidney  problems?  (Yes) 


Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 
Taking  Theophylline?  (Yes) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 
(Yes) 


Allergies?  (Tetracycline)  Allergies?  (Tetracycline) 


Weight?  (72  lbs) 
Age?  (17) 
Gender?  (Male) 


Weight?  (69  lbs) 
Age?  (5) 
Gender?  (Male) 


REFER  TO  PHYSICIAN 


Pregnant  or  breast  feeding? 

(No) 


Pregnant  or  breast  feeding? 
(No) 


Other  Medications? 
(Probenecid  and 
Theophylline) 


Other  Medications? 
(Probenecid  and 
Theophylline) 


Kidney  problems?  (Yes) 


Kidney  problems?  (Yes) 


Allergic  lo Tetracycline?  (Yes) 
Allergic  to  Quinoloncs?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (Yes) 

Weight?  (290  lbs) 

Weight?  (110) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (42) 

Age?  (17) 

(No) 

Gender?  (Male) 

Gender?  (Male) 

STOP  PROBENECID 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

TEMPORARILY;  DECREASE 
THEOPHYLLINE  DOSE  50%; 

(No) 

(No) 

CIPROFLOXACIN  500  MG  PO 

Other  Medications? 

Other  Medications? 

BID  FOR  10  DAYS  WITH 

(Probenecid  and 

(Probenecid  and 

FOLLOWUP 

Theophylline) 

Theophylline) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

17. 

I7A 

17B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinoloncs?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (Yes) 

Weight?  (70  lbs) 

Weight?  (69  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (14) 

Age?  (13) 

(Yes) 

Gender?  (Female) 

Gender?  (Female) 

STOP  PROBENECID 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

TEMPORARILY;  DECREASE 
THEOPHYLLINE  DOSE  50%: 

(No) 

(No) 

CIPROFLOXACIN  10-15 

Other  Medications? 

Other  Medications? 

MG/KG  PO  BID  FOR  10 

(Probenecid  and 

(Probenecid  and 

DAYS  WITH  FOLLOWUP 

Theophylline) 

Theophylline) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

18. 

18A 

18B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinoloncs?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Weight?  (72  lbs) 

Weight?  (59  lbs) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (8) 

Age?  (6) 

(Yes) 

Gender?  (Male) 

Gender?  (Female) 

REFER  TO  PHYSICIAN 


Pregnant  or  breast  feeding?  Pregnant  or  breast  feeding? 


Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

19. 

I9A 

I9B 

Allergic  lo  Tetracycline?  (Yes) 
Allergic  to  Quinoloncs?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Weight?  (310  lbs) 

Weight?  (120  lbs) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (30) 

Age?  (22) 

(No) 

Gender?  (Male) 

Gender?  (Female) 

STOP  PROBENECID 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

TEMPORARILY; 
CIPROFLOXACIN  500  MG 

(No') 

(No) 

QD  AND  REFERRAL  TO 

Other  Medications? 

Other  Medications? 

PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 

(Probenecid) 

(Probenecid) 

MONITORING 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

20 

20A 

20  B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinoloncs?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Weight?  (170  lbs) 

Weight?  (118  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (40) 

Age?  (16) 

(No) 

Gender?  (Female) 

Gender?  (Male) 

STOP  PROBENECID 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

TEMPORARILY; 
CIPROFLOXACIN  500  MG  PO 

(No) 

(No) 

BID  FOR  10  DAYS  WITH 

Other  Medications? 

Other  Medications? 

FOLLOWUP 

(Probenecid) 

(Probenecid) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

.Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Weight?  (72  lbs) 

Weight?  (69  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (4) 

Age?  (6) 

(Yes) 

Gender?  (Female) 

Gender?  (Male) 

STOP  PROBENECID 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

TEMPORARILY; 
CIPROFLOACIN  KM  5 

(No) 

(No) 

MG/KG  PO  BID  FOR  10 

Other  Medications? 

Other  Medications? 

DAYS  WITH  FOLLOWUP 

(Probenecid) 

(Probenecid) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

22 

22  A 

22B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Weight?  (200  lbs) 

Weight?  (105  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (22) 

Age?  (16) 

(No) 

Gender?  (Male) 

Gender?  (Male) 

DECREASE  THEOPHYLLINE 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DOSE  BY  50%; 
CIPROFLOXACIN  500  MG  PO 

(No) 

(No) 

BID  FOR  10  DAYS  WITH 

Other  Medications? 

Other  Medications? 

FOLLOWUP 

(Theophylline) 

(Theophylline) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

23 

23  A 

23  B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (  Yes) 

Weight?  (45  lbs) 

Weight?  (59  lbs) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Age?  (4) 

Age?  (7) 

(Yes) 

Gender?  (Female) 

Gender?  (Male) 

DECREASE  THEOPHYLLINE 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DOSE  BY  50%; 

(No) 

(No) 

CIPROFLOXACIN  10-15 
MG/KG  PO  BID  FOR  10 

DAYS  WITH  FOLLOWUP 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (No) 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (No) 

24 

24A 

24.A 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Weight?  (67  lbs) 

Weight?  (70  lbs) 

Kidney  Problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (10) 

Age?  (9) 

(Yes) 

Gender?  (Female) 

Gender?  (Female) 

REFER  TO  PHYSICIAN 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No) 

Other  Medications? 

Other  Medications? 

(Theophylline) 

(Theophylline) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

25 

25A 

25B 

Allergic  to  Tetracycline?  (Yes) 
Allergic  to  Quinolones?  (No) 

Allergies?  (Tetracycline) 

Allergies?  (Tetracycline) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Weight?  (230  lbs) 

Weight?  (107  lbs) 

Kidney  Problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Age?  (55) 

Age?  (55) 

(No) 

Gender?  (Female) 

Gender?  (Female) 

DEREASE  THOPHYLLINE 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DOSE  50%; 

CIPROFLOXACIN  500  MG 

(No) 

(No) 

QD  AND  REFERRAL  TO 

Other  Medications? 

Other  Medications? 

PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 

(Theophylline) 

(Theophylline) 

MONITORING 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

26 

26A 

26b 

Allergic  to  Tetracycline?  (No) 
Age  range  (8  or  less) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinoloncs?  (No) 
Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 
Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs. 

(No) 

CIPROFLOXACIN  500  MG  PO 
BID  FOR  10  DAYS  WITH 

FOLLOWUP 

Weight?  (80  lbs) 

Age?  (6) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Weight?  (90  lbs) 

Age?  (7) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 

(No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

27 

27A 

27B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (8  or  less) 

Allergic  to  Quinoloncs?  (No) 

Weight?  (72  lbs) 

Weight?  <44  lbs) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Age?  (5) 

Age?  (3) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs. 

Gender?  (Male) 

Gender?  (Male) 

(Yes) 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

CIPROFLOXACIN  10-15 

(No) 

(No) 

MG/KG  PO  BID  FOR  10 

DAYS  WITH  FOLLOWUP 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

28 

28A 

28A 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (8  or  less) 

Allergic  to  Quinoloncs?  (No) 

Weight?  (69  lbs) 

Weight?  (57  lbs) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 

Age?  (4) 

Age?  (3) 

Kidney  problems  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Female) 

Gender?  (Male) 

(Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

REFER  TO  PHYSICIAN 

(No) 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

29A 


29A 


29 


Allergic  lo  Tetracycline?  (No) 

Age  range  <8  or  less) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinoloncs?  (No) 
Taking  Probenecid?  (No) 

Weight?  (90  lbs) 

Weight?  (92  lbs) 

Taking  Theophylline?  (No) 

Age?  (7) 

Age?  (6) 

Kidney  problems  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Male) 

Gender?  (Male) 

(No) 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

CIPROFLOXACIN  500  MG  PO 
HID  FOR  10  DAYS  WITH 

(No) 

(No) 

FOLLOWUP 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

30 

30A 

30  B 

Allergic  to  Tetracycline?  (No) 

Age  range  (8  or  less.) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinoloncs  (No) 
Taking  Probenecid?  (Yes) 

Weight?  (62  lbs) 

Weight?  (54  lbs) 

Taking  Theophylline  (  Yes) 

Age?  (7) 

Age?  (5) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Female) 

Gender?  (Male) 

(Yes) 

Preunant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

RF.FF.R  TO  PHYSICIAN 

(No) 

(No) 

Other  Medications? 

Other  Medications? 

(Probenecid  and 

(Probenecid  and 

Theophylline) 

Theophylline) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

31 

31 A 

31 B 

Allergic  to  Tetracycline?  (No) 

Age  range  <8  or  less.) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinoloncs  (No) 
Taking  Probenecid?  (Yes) 

Weight?  (74  lbs) 

Weight?  (99  lbs) 

Taking  Theophylline  (Yes) 

Age?  (6) 

Age?  (7) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Female) 

Gender?  (Female) 

(No) 

STOP  PROBENECID 

TE.M PORAR1LY;  DECREASE 
THOPHYLLINE  DOSE  50%; 
CIPROFLOXACIN  500  MG  PO 
BID  FOR  10  DAYS  WITH 
FOLLOWUP 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Probenecid  and 

Theophylline) 

Kidney  problems?  (Yes) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Probenecid  and 

Theophylline) 

Kidney  problems?  (Yes) 

32 

32  A 

32B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (8  or  less.) 

Allergic  to  Quinoloncs?  (No) 

Weight?  (90  lbs) 

Weight?  (88  lbs) 

Taking  probenecid?  (Yes) 

Taking  Thcophllinc?  (No) 

Age?  (6) 

Age?  (7) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Male) 

Gender?  (Male) 

(No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

STOP  PROBENECID 

(No) 

(No) 

TEMPORARILY; 
CIPROFLOXACIN  500  MG  PO 

Other  Medications? 

Other  Medications? 

BID  FOR  10  DAYS  WITH 

(Probenecid) 

(Probenecid) 

FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

33 

33  A 

33  B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (8  or  less.) 

Allergic  to  Quinoloncs?  (No) 

Weight?  (35  lbs) 

Weight?  (55  lbs) 

Taking  probenecid?  (Yes) 

Taking  Thcophllinc?  (No) 

Age?  (2) 

Age?  (4) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Male) 

Gender?  (Female) 

(Yes) 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

STOP  PROBENECID 

(No) 

(No) 

TEMPORARILY; 
CIPROFLOXACIN  10-15 

Other  Medications? 

Other  Medications? 

MG/KG  PO  BID  FOR  10 

(Probenecid) 

(Probenecid) 

DDAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 


Kidney  problems?  (No) 


34 

Allergic  to  Tetracycline?  (No) 
Age  range  <8  or  less) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 
Taking  Theophylline?  (No) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs. 
(No) 

STOP  PROBENECID 
TEMPORARILY; 
CIPROFLOXACIN  5(H)  MG 
QD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING _ 

35 

Allergic  to  Tetracycline?  (No) 
Age  range  (8  or  less) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 
Taking  Theophylline?  (No) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs. 
(Yes) 

REFER  TO  PHYSICIAN 


36 

Allergic  to  Tetracycline?  (No) 
Age  range  (8  or  less.) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (No) 
Taking  Theophylline?  (Yes) 
Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 
(No) 


34A 

Allergies?  (No) 

Weight?  (103  lbs) 

Age?  (7) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

35A 

Allergies?  (No) 

Weight?  (52  lbs) 

Age?  (4) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

36A 

Allergies?  (No) 

Weight?  (100  lbs) 

Age?  (8) 

Gender?  (Male) 


34B 

Allergies?  (No) 

Weight?  (90  lbs) 

Age?  (8) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 

(No) 

Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

35A 

Allergies?  (No) 

Weight?  (52  lbs) 

Age?  (7) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 

(No) 

Other  Medications? 
(Probenecid) 

Kidney  problems?  (Yes) 

36B 

Allergies?  (No) 

Weight?  (75  lbs) 

Age?  (5) 

Gender?  (Male) 


DECREASE  THEOPHYLLINE 
DOSE  BY  50%: 

CIPROFLOXACIN  500  MG  PO 
BID  FOR  10  DAYS  WITH 
FOLLOWUP 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (No) 

Pregnant  or  breast  feeding? 

(No) 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (No) 

37 

37A 

37B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  <8  or  less.) 

Allergic  to  Quinolones?  (No) 

Weight?  (52  lbs) 

Weight?  (71  lbs) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Age?  (3) 

Age?  (8) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Male) 

Gender?  (Male) 

(Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

DECREASE  THEOPHYLLINE 

(No') 

(No) 

DOSE  BY  50%; 
CIPROLOXACIN  10-15 

Other  Medications? 

Other  Medications? 

MG/KG  PO  BID  FOR  10 

(Theophylline) 

(Theophylline) 

DAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

38 

38A 

38B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (8  or  less.) 

Allergic  to  Quinolones?  (No) 

Weight?  (38  lbs) 

Weight?  (66  lbs) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (Yes) 

Age?  (2) 

Age?  (7) 

Kidney  problems?  (No) 

Levs  than  or  equal  to  73  lb.? 

Gender?  (Female) 

Gender?  (Male) 

(Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

STOP  PROBENECID 

(No) 

(No) 

TEMPORARILY;  DECREASE 
THEOPHYLLINE  50%; 

Other  Medications? 

Other  Medications? 

CIPROFLOXACIN  10-15 

(Probenecid  and 

(Probenecid  and 

MG/KG  PO  BID  FOR  10 

Theophylline) 

Theophylline) 

DAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Allergic  to  Tetracycline?  (No) 

Age  range  <8  or  less.) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 

Weight?  (85  lbs) 

Weight?  (75  lbs) 

Taking  Theophylline?  (Yes) 

Age?  (8) 

Age?  (7) 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lb.? 

Gender?  (Female) 

Gender?  (Female) 

(No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

STOP  PROBENECID 

(No') 

(No) 

TEMPORARILY;  DECREASE 
THEOPHYLLINE  50%; 

Other  Medications? 

Other  Medications? 

CIPROFLOXACIN  500  MG  PO 

(Probenecid  and 

(Probenecid  and 

BID  FOR  10  DAYS  WITH 

Theophylline) 

Theophylline) 

FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

40 

40A 

40  B 

Allergic  to  Tetracycline?  (No) 

Age  range  (8  or  less.) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (No) 

Weight?  (64  lbs) 

Weight?  <40  lbs) 

Taking  Theophylline?  (Yes) 

Age?  (6) 

Age?  (3) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

Gender?  (Male) 

Gender?  (Male) 

(Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

REFER  TO  PHYSICIAN 

(No) 

(No) 

Other  Medications? 

Other  Medications? 

(Theophylline) 

(Theophylline) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

41 

41 A 

41 B 

Allergic  to  Tetracycline?  (No) 

Age  range  (8  or  less.) 

Allergies?  (No) 

Allergies?  (No) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (No) 

Weight?  (80  lbs) 

Weight?  (80  lbs) 

Taking  Theophylline?  (Yes) 

Age?  (5) 

Age?  (8) 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

(No) 

Gender?  (Female) 

Gender?  (Male) 

DECREASE  THEOPHYLLINE 
DOSE  BY  50%; 
CIPROFLOXACIN  500  MG 
QD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 

42 

Allergic  to  Tetracycline?  (No) 
Age  range  <  1 2  or  more) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 
(Yes) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 
Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs. 

(No) 

CIPROFLOXACIN  500  MG  PO 
BID  FOR  10  DAYS  WITH 
FOLLOWUP 
44 

Allergic  to  Tetracycline?  (No) 
Age  range  ( 1 2  or  more) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 
(Yes) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (No) 

Taking  Theophylline?  (No) 
Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs. 
(Yes) 

CIPROFLOXACIN  KM 5 
MG/KG  PO  BID  FOR  10 
DAYS  WITH  FOLLOW'UP 


Pregnant  or  breast  feeding? 
(No) 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (Yes) 
42A 

Allergies?  (No) 

Weight?  (120  lbs) 

Age?  (27) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (No) 
43A 

Allergies?  (No) 

Weight?  (73  lbs) 

Age?  (15) 

Gender?  (Female) 

Preenant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (No) 


Pregnant  or  breast  feeding? 

(No) 

Other  Medications? 
(Theophylline) 

Kidney  problems?  (Yes) 

42B 

Allergies?  (No) 

Weight?  (155  lbs) 

Age?  (39) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (No) 

UTi 

Allergies?  (No) 

Weight?  (70  lbs) 

Age?  (33) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (No) 


44 


44  A 


44  B 


Allergic  lo  Tetracycline?  (No) 
Age  range  <  1 2  or  more) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 
(Yes) 

Allergic  to  Quinolones?  (No) 
Taking  probenecid?  (No) 
Taking  Theophylline?  (No) 
Kidney  problems?  (  Yes) 

Less  than  or  equal  to  73  lbs.? 
(No) 

CIPROFLOXACIN  500  MG 
00  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 

45 

Allergic  to  Tetracycline?  (No) 
Age  range  ( 12  or  more) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 
(Yes) 

Allergic  to  Quinolones?  (No) 
Taking  probenecid?  (No) 
Taking  Theophylline?  (No) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to73  lbs.? 
(Yes) 

REFER  TO  PHYSICIAN 

46 

Allergic  to  Tetracycline?  (No) 
Age  range  ( 1 2  or  more) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 
(Yes) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 
Taking  Theophylline?  (Yes) 
Kidney  problems?  (Yes) 

Less  than  or  equal  to73  lbs.? 


Allergies?  (No) 

Weight?  (166  lbs) 

Age?  (35) 

Gender?  (Female) 

Preenant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 

45A 

Allergies?  (No) 

Weight?  (71  lbs) 

Age?  (13) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 
46A 

Allergies?  (No) 

Weight?  (72  lbs) 

Age?  (33) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 


Allergies?  (No) 

Weight?  (130  lbs) 

Age?  (27) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 

45B 

Allergies?  (No) 

Weight?  (73  lbs) 

Age?  (20) 

Gender?  (Female) 
Pregnant  or  breast  feeding? 

(Yes) 

Other  Medications?  (No) 
Kidney  problems?  (Yes) 
46H 

Allergies?  (No) 

Weight?  (70  lbs) 

Age?  (17) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 
(Yes) 


(Yes) 

REFER  TO  PHYSICIAN 

Other  Medications? 
(Probenecid  and 

Theophylline) 

Kidney  problems?  (Yes) 

Other  Medications? 

(Probenecid  and 

Theophylline) 

Kidney  problems?  (Yes) 

47 

47A 

47  B 

Allergic  lo  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  (12  or  more) 

Male  or  female?  -  Female 

Weight?  (144  lbs) 

Weight?  (160  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Age?  (44) 

Age?  (33) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Taking  Theophylline?  (Yes) 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Kidney  problems?  (Yes) 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(No) 

Other  Medications? 

Other  Medications? 

(Probenecid  and 

(Probenecid  and 

STOP  PROBENECID 
TEMPORARILY;  DECREASE 

Theophylline) 

Theophylline) 

THOPHYLLINE  DOSE  50%; 
CIPROFLOXACIN  500  MG 
DQD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 

Kidney  problems?  (Yes) 

Kidney  problems?  Yes) 

48. 

48A 

48  B 

Allergic  to  Tetracycline?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  ( 12  or  more) 

Male  or  female?  -  Female 

Weight?  (71  lbs) 

Weight?  (73  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Age?  (14) 

Age?  (34) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Taking  Theophylline?  (Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

(Probenecid  and 

(Probenecid  and 

STOP  PROBENECID 
TEMPORARILY;  DECREASE 

Theophylline) 

Theophylline) 

THEOPHYLLINE  DOSE  50%: 
CIPROFLOXACIN  10-15 
MG/KG  PO  BID  FOR  10 

DAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

40 

4')A 

49B 

Allergic  lo  Tetracycline?  |No) 

Allergies?  (No) 

Allergies?  (No) 

Age  range  { 12  or  more) 

Male  or  female?  —  Female 

Weight?  (147  lbs) 

Weight?  (139  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Age?  (4‘>) 

Age?  (55) 

Allergic  to  Quinolones?  (No) 
Taking  Probenecid?  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Taking  Theophylline?  (Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Kidney  problems?  (No) 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(No) 

Other  Medications? 

Other  Medications? 

(Probenecid  and 

(Probenecid  and 

STOP  PROBENECID 
TEMPORARILY;  DECREASE 

Theophylline) 

Theophylline) 

THEOPHYLLINE  DOSE  50%; 
CIPROFLOXACIN  500  MG  PO 
BID  FOR  10  DAYS  WITH 
FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

50 

50A 

SOB 

Allergic  to  Tetracycline?  (No) 

Age  range  (12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  -  female 
Pregnant  or  breast  feeding? 

Weight?  (69  lbs) 

Weight?  (72  lbs) 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age?  (22) 

Age?  (18) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 
(Yes) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

STOP  PROBENEID 
TEMPORARILY; 

(Probenecid) 

(Probenecid) 

CIPROFLOXACIN  10-15 
MG/KG  PO  BID  FOR  10 

DAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

51 


51 A 


51 B 


Allergic  to  Tetracycline?  |No) 

Age  range  <  12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  -  female 

Weight?  (149  lbs) 

Weight?  (110  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age?  (40) 

Agc?<22) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(No) 

Other  Medications? 

Other  Medications? 

STOP  PROBENEID 

(Probenecid) 

(Probenecid) 

TEMPORARILY; 
CIPROFLOXACIN  500  MG  PO 
HID  FOR  10  DAYS  WITH 
FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

52 

52  A 

52  B 

Allergic  to  Tetracycline?  (No) 

Age  range  (12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  -  Female 

Weight?  (150  lbs) 

Weight?  (105  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age? (38) 

Age?  (19) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (Yes) 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs. 

(Yes) 

(Yes) 

(No) 

Other  Medications? 

Other  Medications? 

STOP  PROBENECID 

(Probenecid) 

(Probenecid) 

TEMPORARILY; 
CIPROFLOXACIN  500  MG 

QD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

53 

53  A 

53  B 

Allergic  to  Tetracycline?  (No) 

Age  range  ( 12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  -  Female 
Pregnant  or  breast  feeding? 

Weight?  (72  lbs) 

Weight?  (70  lbs) 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age?  (17) 

Age?  (20) 

Taking  Probenecid?  (Yes) 

Taking  Theophylline?  (No) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (Yes) 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs. 

(Yes) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

REFER  TO  PHYSICIAN 

(Probenecid) 

(Probenecid) 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

54 

54A 

54  B 

Allergic  to  Tetracycline?  (No) 

Age  range  (12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  —  Female 

Weight?  (130  lbs) 

Weight?  (116  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Allergic  to  Quinolones  (No) 

Age?  (48) 

Age?  (28) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(No) 

Other  Medications? 

Other  Medications? 

DECREASE  THEOPHYLLINE 

(Theophylline) 

(Theophylline) 

DOSE  50%; 

CIPROFLOXACIN  500  MG  PO 
HID  FOR  10  DAYS  WITH 
FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

55 

55  A 

55B 

Allergic  to  Tetracycline?  (No) 

Age  range  ( 12  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female?  —  Female 

Weight?  (73  lbs) 

Weight?  (71  lbs) 

Pregnant  or  breast  feeding? 

(Yes) 

Allergic  to  Quinolones  (No) 

Age?  (15) 

Age?  (21) 

Taking  Probenecid?  (No) 

Taking  Theophylline?  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (No) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 

(Yes) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

DECREASE  THEOPHYLLINE 

(Theophylline) 

(Theophylline) 

DOSE  50%; 

CIPROFLOXACIN  10-15 
MG/KG  PO  BID  FOR  10 

DAYS  WITH  FOLLOWUP 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

56 

56A 

56B 

Allergic  to  Tetracycline?  (No) 

Age  Range  ( 1 2  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female  Female 

Pregnant  or  breast  feeding? 

Weight?  (175  lbs) 

Weight?  (121  lbs) 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age?  (25) 

Age?  (33) 

Taking  Probenecid?  (No) 

Taking  Theophylline  (Yes 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 

(No) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

DECREASE  THEOPHYLLINE 
DOSE  50%; 

(Theophylline) 

(Theophylline) 

CIPROFLOXACIN  500  MG 

QD  AND  REFERRAL  TO 
PHYSICIAN  FOR  DOSE 
ADJUSTMENT  AND 
MONITORING 

Kidney  problems?  (Yes) 

Kidney  problems?  (Yes) 

57 

57A 

57B 

Allergic  to  Tetracycline?  (No) 

Age  Range  ( 1 2  or  more) 

Allergies?  (No) 

Allergies?  (No) 

Male  or  female  -  Female 

Pregnant  or  breast  feeding? 

Weight?  (67  lbs) 

Weight?  (69  lbs) 

(Yes) 

Allergic  to  Quinolones?  (No) 

Age?  (26) 

Age?  (32) 

Taking  Probenecid?  (No) 

Taking  Theophylline  (Yes) 

Gender?  (Female) 

Gender?  (Female) 

Kidney  problems?  (Yes) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Less  than  or  equal  to  73  lbs.? 
(Yes) 

(Yes) 

(Yes) 

Other  Medications? 

Other  Medications? 

REFER  TO  PHYSICIAN 

(Theophylline) 

(Theophylline) 

Kidney  problems?  (Yes)  Kidney  problems?  (Yes) 


Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  greater) 

Weight?  (110  lbs) 

Weight?  (200  lbs) 

Age?  (12  or  older) 

Age?  (33) 

Age?  (26) 

Gender?  (Malc/Fcmale) 

Gender?  (Female) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No') 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
HID  FOR  10  DAYS  WITH 
CAUTION 

59 

59A 

59  B 

Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  greater) 

Weight?  (100  lbs) 

Weight?  (150  lbs) 

Age?  ( 1 2  or  older) 

Age?  (85) 

Age?  (44) 

Gender?  (Malc/Fcmale) 

Gender?  (Female) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 

Preenant  or  breast  feeding? 

Pregnant  or  breast  feeding? 

(No) 

(No) 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
BID  FOR  10  DAYS  WITH 
CAUTION 

60 

60A 

60  B 

Allergies?  (No) 

Weight?  (99  lbs  or  greater) 


Allergies?  (No) 
Weight?  (139  lbs) 


Allergies?  (No) 
Weight?  (175  lbs) 


Age?  ( 1 2  or  older) 

Gender?  (Male Female) 


Age?  (20) 
Gender?  (Male) 


Age?  (60) 
Gender?  (Female) 


Pregnant  or  breast  feeding? 

(No) 

Pregnant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
BID  FOR  10  DAYS  WITH 
CAUTION 

61 

61 A 

61 B 

Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  greater) 

Weight?  (154  lbs) 

Weight?  (102  lbs) 

Age?  ( 1 2  or  older) 

Age?  (70) 

Age?  (18) 

Gender?  (Malc’Fcmale) 

Gender?  (Male) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 

(No) 

Preenant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
BID  FOR  10  DAYS  WITH 
CAUTION 

62 

62  A 

62  B 

Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  less) 

Weight?  (98  lbs) 

Weight?  (92  lbs) 

Age?  ( 12  or  older) 

Age?  (12) 

Age?  (14  or  older) 

Gender?  (Malc'Fcmalc) 

Gender?  (Male) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 

(No) 

Pregnant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 

(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
HID  FOR  10  DAYS  WITH 
CAUTION 

63 

63  A 

63  H 

Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  less) 

Weight?  (89  lbs) 

Weight?  (95  lbs) 

Age?  (12  or  older) 

Age?  (13) 

Age?  (12) 

Gender?  (Male/Fcmale) 

Gender?  (Male) 

Gender?  (Female) 

Pregnant  or  breast  feeding? 

(No) 

Pregnant  or  breast  feeding? 
(No) 

Pregnant  or  breast  feeding? 
(No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Other  Medications?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

Kidney  problems?  (No) 

DOXYCYCLINE  100  MG  PO 
BID  FOR  10  DAYS  WITH 
CAUTION 

64 

64  A 

64  B 

Allergies?  (No) 

Allergies?  (No) 

Allergies?  (No) 

Weight?  (99  lbs  or  less) 

Weight?  (75  lbs) 

Weight?  (90  lbs) 

Age?  (9-11) 

Age?  (9) 

Age?  (11) 

Gender?  (MalcFcmalc) 

Gender?  (Female) 

Gender?  (Male) 

Pregnant  or  breast  feeding? 
(No) 


Pregnant  or  breast  feeding?  Pregnant  or  breast  feeding? 
(No')  '  (No) 


Other  Medications?  (No) 
Kidney  problems?  (No) 


Other  Medications?  (No) 
Kidney  problems?  (No) 


Other  Medications?  (No) 
Kidney  problems?  (No) 


DOXYCYCLINE  2.2  MG.  KG 
PO  HID  FOR  10  DAYS  WITH 
CAUTION 


Appendix  7 :  Conference  Abstract 


Mass  Medication  Distribution  for  Disease  Outbreak  -  Comparison  of  PDA-Assisted  to  Paper- 
Based  Flow-Chart  Processing 


V.  Garshnek'.  L.  Burgess'.  R.D.  Clyde*’.  D.  Birkmirc-Petcrs',  C.  Aschwanden1,  D.  Home1,  B. 
Burgess'.  M.  Meyer 

In  a  biological  attack  or  infectious  disease  emergency  medication  needs  to  be  rapidly  yet  safely 
distributed  to  a  large  population  to  minimize  infection  outbreak.  We  trained  volunteers  in  the  use 
of  technology  that  included  the  use  of  Personal  Digital  Assistants  (PDAs)  to  study  whether  an 
algorithm-driven  PDA  could  improve  efficiency  and  safety  of  medication  distribution  vs.  a  more 
traditional  paper  decision  flow  chart  method.  If  equal  or  effective,  other  benefits  could  be  gained 
from  electronic  storage  of  data  including  easy  retrieval  and  logistics  of  medication  dispensing. 
The  research  question  of  interest  was:  Arc  there  significant  quantifiable  differences  in  efficiency 
(time)  and  error  rates  in  drug  dissemination  to  large  groups  of  people  in  a  disease  outbreak 
scenario  using  a  paper  decision-tree  method  vs.  PDA-assisted  method?  For  this  study  30 
volunteers  (mock  citizens  each  reading  a  total  of  12X  identities  to  a  clerk)  were  sent  through 
points  of  dispensing  (PODs).  with  30  volunteer  clerks  processing  these  subjects.  Data  gathering 
consisted  of  two  sessions  during  a  mock  disease  outbreak.  For  the  first  session  half  the  clerks 
processed  citizens  using  the  paper  method  and  the  other  half  processed  citizens  w  ith  the  PDA. 

For  the  second  session  the  clerks  switched  modes  and  processed  citizens  using  the  alternate 
method.  Each  volunteer  clerk  received  the  same  training  and  saw  the  same  subject  identities  (64 
in  each  session).  Time  to  process  subjects  was  recorded  with  a  stopwatch  along  with  the 
prescription  generated  by  the  clerk  for  each  identity.  The  conect  antibiotic  for  each  citizen 
identity  was  kept  on  a  master  answer  sheet  for  later  comparison.  PDA  answers  were 
automatically  uploaded  to  a  database  while  paper  version  answers  were  recorded  manually  on 
identity-coded  flowcharts.  Data  analysis  indicated  no  significant  difference  in  number  of  errors 
made  w  ith  PDA  vs.  paper  methods.  In  terms  of  efficiency  (time)  overall,  no  significant 
difference  was  found  in  paper  vs.  PDA  methods.  However,  the  mode  and  order  of  testing 
affected  time  —  clerks  doing  the  paper  method  second  were  slower  than  those  w  ho  did  paper  first 
( P  =  0.001 ).  The  PDA  method  was  consistent  in  time  w  hether  clerks  used  it  first  or  second.  A 
possible  explanation  may  be  the  presence  of  a  fatigue  factor  resulting  from  using  the  paper 
method.  It  is  postulated  that  processing  with  the  PDA  requires  less  thinking  than  the  paper 
method  as  one  plugs  in  answers  to  questions  whereas  following  a  flow  chart  takes  some 
additional  thinking.  This  may  have  resulted  in  slower  times  as  fatigue  played  a  role  in  the 
second  session.  The  findings  may  indicate  that  during  a  major  disease  outbreak,  when  clerks  are 
tired  yet  still  must  continue  processing  citizens,  use  of  an  algorithm-driven  PDA  may  be 
beneficial  to  improve  efficiency. 
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Appendix  8:  Literature  Review 


Utilizing  Technology  to  Improve  Mass  Medication  Distribution  During  a  Disease  Outbreak 
-  A  Review  of  the  Literature  and  the  Haw  aii  Lxamplc 

A  large  scale  natural  disaster  or  an  act  of  terrorism  targeting  the  US  population  will  require  rapid 
access  to  and  distribution  of  large  quantities  of  pharmaceuticals  ( 1 ).  If  a  community  docs  not 
receive  and  distribute  the  appropriate  medications  quickly,  diseases  could  spread  and  lives  may 
be  lost  (2,  3).  The  Strategic  National  Stockpile  (SNS)  was  established  in  1999  at  the  Centers  for 
Disease  Control  and  Prevention  (CDC)  to  provide  an  inventory  of  medications  and  supplies  to 
send  to  a  location  in  the  event  of  a  large  infectious  disease  outbreak  or  other  public  health 
emergency,  including  a  biotcrrorism  (BT)  attack.  In  light  of  previous  information  on 
bioterrorism.  particularly  Anthrax,  it  is  now  evident  that  communities  of  all  sizes  must  w  ork  to 
provide  prophylaxis  for  the  total  population  in  4K  hours  (4).  State  and  local  planners  must  find 
new  ways  to  increase  the  number  of  patients  seen  in  shorter  periods  of  time  and  also  adhere  to 
certain  standards  of  medical  care.  A  need  clearly  exists  to  enhance  medication  distribution 
efforts  through  more  efficient  processing  and  training  (5,6,7).  By  utilizing  technologies  that  arc 
portable,  can  function  anywhere,  and  are  easy  to  use  (enabling  the  rapid  training  of  users),  drug 
distribution  efficiency  and  disease  outbreak  control  may  be  improved  (8). 

In  Hawaii,  should  a  significant  disease  outbreak  or  BT  event  occur,  a  community-based  public 
prophylaxis  program  will  be  conducted  by  the  State  of  Hawaii.  Department  of  Health  (DOH), 
Bioterrorism  &  Preparedness  Branch  (9)  through  its  Mass  Medication  Clinic  (MMC)  process 
(see  Algorithm  in  the  supplemental  documents).  Hawaii's  DOH  strategy  for  antibiotic 
prophylaxis  includes  consideration  of  broad-spectrum  coverage  with  a  single  antibiotic  choice 
(Doxycyclinc  or  Ciprofloxacin  (  based  on  individual  patient  characteristics.  This  strategy 
permits  efficient  and  rapid  dissemination  of  population-based  prophylaxis  without  analysis  of 
antibiotic  choice  based  on  a  specific  disease  outbreak  threat.  Upon  the  identification  of  a  public 
health  emergency  requinng  medication  distribution,  DOH  will  establish  a  single  Department 
Operations  Center  (DOC)  and  multiple  Points  of  Dispensing  (PODs)  at  community  centers, 
libraries,  gymnasiums,  etc.  The  number  and  location  of  PODs  will  depend  on  the  nature  of  the 
incident.  Citizens  processed  at  the  PODs  will  be  screened  for  symptoms,  contraindications, 
interactions,  allergies  or  interventions  to  ensure  that  appropriate  medication  (dosage  and  form)  is 
provided.  The  Hawaii  DOH  plans  to  process  as  many  as  5,000  citizens  at  each  POD  each  day 
(two  8-hour  shifts  of  1 50  staff).  Overdose  is  not  the  issue  in  the  procedures  outlined  by  the 
Hawaii  DOH  .  The  main  issue  is  providing  the  correct  medication  to  the  correct  type  of 
individual.  Doxycyclinc  is  the  drug  of  choice  for  most  of  the  population,  but  if  one  is  allergic, 
pregnant  or  breast  feeding,  and  S  years  of  age  or  less,  then  one  receives  the  quinoloncs. 

Although  less  frequently  encountered,  overdosage  must  still  be  managed  by  the  algorithm.  For 
doxycyclinc,  overdosage  does  come  into  play  for  children  between  the  ages  of  9-1 1  and  those 
individuals  that  wreigh  less  than  99  pounds.  For  quinaloncs,  certain  medications  must  be  stopped 
or  reduced  and  dosages  adjusted  for  patients  less  than  73  pounds.  Both  correct  dispensing 
(correct  medication  to  correct  subject)  and  correct  dosage  must  be  taken  into  account  when  any 
health  care  entity  dispenses  medication. 

Efficient  POD  operation  is  important  to  meet  or  exceed  predetermined  patient  per  hour 
throughput  goals.  Critical  to  the  success  of  the  SNS  initiative  is  ensuring  capacity  is  developed 
at  federal,  state,  and  local  levels  to  receive  and  safely  dispense  SNS  assets  (10).  An  important 


next  step  is  to  train  volunteer*  in  the  use  of  technology  (the  Patient  Medical  Assistant  (PM  A) 
System)  including  use  of  Personal  Digital  Assistants  (PDAs)  to  improve  efficiency  and  safety  of 
medication  and  to  study  the  implications  of  utilizing  technology  to  improve  the  efficiency  of 
medication  distribution  using  Hawaii  as  a  test  bed. 

Since  PODs  can  be  staffed  by  non-mcdically  trained  volunteers,  providing  appropriate  training 
and  algorithm-based  visual  aids  is  critical  to  ensure  that  subjects  are  dispensed  prophylactic 
medication  appropriately.  Inappropriate  medication  dispensing  could  result  in  unintended 
consequences.  The  challenge  of  automating  a  paper-based  algorithm-driven  system  is  to 
efficiently  process  the  population  with  safety  and  efficient  throughput  as  the  fust  priorities.  The 
ability  to  add  smart  computing  to  the  PDA  to  automate  algorithmic  decisions  will  be  more 
important  as  algorithms  arc  more  complex  and  stress  on  volunteers  is  worsened  by  overwhelmed 
PODs  coupled  with  the  severity  of  the  incident. 

The  utilization  of  “spontaneous  volunteers'*  (i.c.  lay  persons  not  previously  trained  to  perform 
the  job  of  interest)  ( 1 1-13)  is  well  documented  and  volunteers  continue  to  be  used  in  disasters 
when  disaster  staff  are  in  short  supply.  For  example,  in  the  early  stages  of  the  Hurricane  Katrina 
disaster,  volunteers  provided  important  logistics  support  to  help  meet  the  immediate  needs  (14). 
The  CDC  recognizes  that  the  role  of  volunteers  is  a  key  clement  to  the  success  of  dispensing 
SNS  medications  and  supplies.  Essential  elements  of  a  successful  volunteer  program  include 
recruitment,  training,  coordination  and  management,  and  volunteer  maintenance.  An  actual 
emergency  will  likely  include  different  types  of  volunteers  -  medical  and  non-medical: 
spontaneous  and  planned.  The  CDC  offers  training  webcasts  and  information  regarding  mass 
antibiotic  dispensing  and  management  of  volunteers  through  its  Public  Health  Training  Network 
website  (15). 

In  the  areas  of  medical  prescription  and  medication  distribution,  it  is  well  documented  in  the 
literature  that  the  introduction  of  computerized  systems  (PC.  laptop.  PDA)  to  replace  handwritten 
methods,  significantly  decreases  the  errors  associated  with  these  activities  (16,  17-21).  Large 
reductions  have  been  seen  in  the  major  types  of  medication  errors:  dose  errors,  frequency  errors, 
route  errors,  substitution  errors,  and  allergies  ( 17.18,22).  The  ease  of  use  and  efficiency, 
characteristics  of  the  PDA.  are  valuable  assets  during  mass-gathering  events  or  emergencies, 
where  processing  as  many  people  as  possible  as  rapidly  as  possible  is  essential  (23).  However, 
these  results  were  with  providers  who  were  familiar  with  the  technology.  There  are  concerns 
that  with  a  wide  range  of  volunteer  clerks,  and  technical  unfamiliarity  with  PDAs  may  limit  the 
applicability  of  such  a  program. 

Such  limitations  may  be  overcome  with  appropriate  focused  training.  This  was  demonstrated  in 
a  project  led  by  Massachusetts-based  organization  SATELLIFE,  that  tested  and  evaluated  the  use 
of  PDAs  in  healthcare  environments  in  Ghana.  Uganda,  and  Kenya  during  December  2001- 
Deccmber  2002.  PDAs  were  used  by  physicians,  medical  students  and  community  volunteers  in 
different  settings  to  demonstrate  their  viability  and  usefulness,  especially  for  health  data 
collection  and  the  dissemination  of  medical  information.  The  project  found  that  all  participants 
required  at  least  some  basic  training  in  order  to  use  the  handheld  computer  effectively.  More 
focused  training  was  needed  to  train  people  how'  to  use  the  handheld  computer  for  data 
collection.  The  project  also  found  that  training  was  not  only  necessary  for  the  technology  users. 


but  also  for  those  who  were  managing  the  project  (24).  Evidence  supporting  the  usefulness  of 
PDAs  for  medical  applications  is  encouraging,  with  PDAs  demonstrating  that  they  can  improve 
educational  experiences,  reduce  the  time  spent  gathering  data  on  patients,  and  perform  other 
tasks  helpful  in  managing  medical  events  (25,26).  However,  the  question  remains  as  to  how 
much  better  it  is  than  PDAs  for  a  naturally  occurring  or  engineered  biological  event  using 
volunteers.  For  this  project,  we  will  study  the  potential  for  technology  (i.c.,  the  PMA  System) 
including  the  use  of  Personal  Digital  Assistants  (PDAs)  by  POD  and  DOC  staff-  volunteers  to 
improve  the  efficiency  and  effectiveness  of  the  POD  performance.  Although  DOH  has 
anecdotally  demonstrated  improved  efficiency  with  PDAs  in  preliminary  tests,  objective  data  is 
lacking  for  efficiency  (time)  effects  and  error  rates  in  algorithm-driven  medication  prescribing 
comparing  the  paper  method  vs.  the  PDA-assisted  method  in  an  outbreak  episode.  A  PDA 
system  that  is  able  to  provide  efficient  processing,  reduced  error  rates,  and  case  of  use  that  allows 
for  the  rapid  training  of  volunteers  (  as  compared  to  a  paper  only  system)  would  be  an  extremely 
valuable  tool  for  use  in  mass  casualty  emergencies  and  for  local  health  department  mass 
prophylaxis  program  planning.  Once  the  effect  of  PDAs  is  established  w  ith  this  first  study,  w  ith 
additional  funding  future  studies  could  look  at  how  fatigue  might  influence  outcomes  over  a 
longer  mock  event,  which  might  provide  further  documentation  as  to  the  PDAs  utility. 

An  algorithm-driven  mass  prophylaxis  effort  accomplished  by  any  community  using  PDAs  has 
not  been  found  in  the  literature,  however,  a  similar  effort  (utilizing  laptop  computers)  has  been 
tried  in  Kansas  City.  Missouri  (27).  Although  general  guidelines  to  conduct  a  mass  prophylaxis 
event  assume  that  paper  forms  are  to  be  used  <  I ).  the  Kansas  City  emergency-planning  officials 
realized  that  paper  forms  arc  an  inefficient  process  to  store  and  track  patient  information.  This 
group  developed  an  automated  program  that  was  easy  to  use  and  deploy  in  an  emergency 
situation  with  software  that  would  quickly  identify  people  at  greatest  risk  for  drug  interactions  or 
allergic  reactions.  The  program  automatically  makes  a  medication  recommendation  based  on  the 
patient's  symptoms  and  medical  history.  The  software  called  MEDS/POD  requires  program 
users  to  be  trained  in  a  short  amount  of  time  (about  10  minutes).  The  program  is  a  Windows- 
based  application  and  contains  a  pnntable  health  assessment  form  for  patients  to  complete  which 
is  the  first  step  in  the  POD  process  (unlike  our  system,  where  we  input  the  answers  directly  into 
the  PDA  -  a  paper  form  is  not  required  in  our  case).  The  patient  then  gives  the  form  to  a  clinic 
registrar  w  ho  enters  the  data  into  the  MEDS/POD  (an  additional  step  not  required  in  our  system). 
The  MEDS/POD  generates  a  summary  report  of  patient  information  w  hich  the  registrar  prints 
and  gives  to  the  patient.  The  system,  based  on  the  inputted  information,  automatically 
determines  w  hich  POD  station  the  person  should  next  be  directed  -  to  a  counseling  area  or  other 
health  care  professional  or  directly  to  the  dispensing  area.  MEDS/POD  was  tested  publicly  in 
June  2004.  during  a  Kansas  City  regional  emergency-preparedness  drill  which  simulated  a 
pneumonic  plague  attack.  The  system  worked  well  and  enabled  a  more  efficient  process  for 
record  keeping  and  tracking  patients.  The  software  was  also  tested  at  a  second  emergency- 
preparedness  drill  in  June  2005.  in  St.  Louis.  The  system  was  tested  again  during  an  actual  fiu 
immunization  clinic  utilizing  actual  citizens.  A  survey  wras  taken  later  asking  the  public  whether 
the  addition  of  the  new'  program  made  a  difference  in  wait  time,  efficiency,  or  any  other  aspects 
experienced  at  previous  years’  clinics.  There  was  an  overall  positive  response.  However,  actual 
quantitative  data,  statistical  analysis,  and  hypothesis  testing  were  not  done.  Although  testing  of 
this  system  was  initiated  in  2004.  the  actual  "news  story"  did  not  appear  in  the  media  until  1 
March.  2006. 


In  terms  of  PDA  use  in  clinic  and  hospital  settings  where  prescription  management  has  been 
observed,  the  use  of  PDAs  resulted  in  fewer  prescribing  errors,  better  record  keeping  (improved 
accuracy  over  the  existing  paper  process),  and  reduced  staff  workload  (and  labor  costs)  (28).  In 
hospital  documentation,  few  objective  data  exist  that  quantify  the  effect  of  PDAs  on 
documentation.  In  one  study,  the  quality  ratings  of  documentation  improved  significantly  with 
PDA  when  studied  in  a  randomized,  controlled  trial  in  a  36-bed  orthopaedic  ward  (29).  A  though 
various  learning  curve  effects  were  observed  with  different  operators,  the  general  conclusion  was 
that  handheld  computers  may  improve  the  quality  of  hospital  charts.  Another  study  seeking  to 
determine  whether  us  of  a  PDA  would  improve  emergency  medicine  house  officer 
documentation  (first-year  Emergency  Medicine  residents)  of  procedures  and  patient 
resuscitations  found  more  entries  to  be  complete  using  the  PDA  (30).  Mean  documentation  of 
three  procedures  significantly  increased  in  the  PDA  vs.  handwritten  groups.  Of  the  PDA  entries, 
100%  were  entered  completely,  compared  to  only  91%  of  the  handwritten  group,  including  4% 
that  were  illegible.  Ten  of  1 1  questioned  residents  preferred  the  PDA  procedure  log  to  a 
handwritten  log. 

Electronic  data  collection  utilizing  PDAs  has  been  recently  studied.  Lai  and  co-workers,  found 
that  the  total  time  for  bum  data  collection  on  a  handheld  device  and  downloading  to  a  personal 
computer  was  23%  faster  than  hand  recording  and  generated  58%  fewer  errors  (3 1 }.  Also  patient 
data  management  is  simplified  and  overcomes  some  of  the  limitations  of  the  paper  format,  such 
as  the  inability  to  automatically  sort  and  analyze  data  (32). 

Electronic  data  collection  with  a  PDA  in  the  field  has  been  demonstrated  in  refugee  camps  along 
the  Thai-Burma  border  (33).  Palm  handhelds  were  used  running  intuitive  Pendragon  electronic 
forms  enabling  workers  to  input  answers  rather  than  taking  notes  by  hand  and  spending  nights 
transcribing  those  notes  into  their  laptops  or  PCs.  They  were  able  to  link  their  Palm  handhelds  to 
a  computer  and  download  the  information  directly  from  the  program  or  backup  their  data  by 
beaming  to  another  Palm  handheld.  This  system  was  tested  while  conducting  nutritional  surveys 
in  the  refugee  camps  and  decreased  the  total  data  entry  process  for  the  nutrional  survey  from 
several  hours  to  approximately  five  minutes.  This  type  of  system  was  again  used  in  Ghana  and 
Zambia  dunng  an  effort  to  distribute  insecticide-treated  bednets  during  a  measles  vaccination 
campaign  (34).  A  population-based  demographic  survey  was  conducted  in  each  country  after  the 
vaccination  campaign.  Volunteers  used  handheld  computers  (PDAs)  to  read  and  record  the 
survey  questions.  Programming  was  done  prior  to  shipment  to  the  field.  The  assessment  data 
were  transferred  from  the  PDAs  to  a  laptop  computer  as  an  Access  database.  The  PDAs  w  ere 
not  used  during  the  administrative  processes  of  vaccination  or  bed  net  distribution. 

In  a  true  disaster  situation,  in  which  chaos  would  be  a  problem,  guidelines  exists  for 
communities  and  states  regarding  support  functions  that  should  be  in  place  during  a  mass 
prophylaxis  effort,  so  that  the  distribution  of  medications  can  continue  to  serve  the  population. 
The  IJS  Department  of  Health  and  Human  Services  has  published  a  planning  guide  for 
community-based  mass  prophylaxis  that  is  available  on  the  Web  ( 1 ).  In  it.  the  support  functions 
(or  “logistics*')  are  listed  and  explained.  These  include  such  functions  as  patient  traffic  directors, 
translation  services,  facilities  maintenance,  security,  etc.  Under  the  description  of  Security,  the 
planning  guide  states  “security  staff  arc  needed  to  ensure  the  personal  safety  of  staff.  W  hile  the 


past  several  years  have  seen  increasing  attention  by  the  public  health  community  to  these 
security  needs  for  masss  prophylaxixs  campaigns,  there  is  as  yet  no  consensus  on  the  number  of 
individuals  requried  to  achieve  these  goals.  One  approximation  derived  from  live  exercises  at 
several  US  sites  with  the  Strategic  National  Stockpile  training  package  is  that  for  every  four  to 
five  core  staff  there  should  be  approximately  one  security  staff.'*  When  reviewing  the  mass 
prophylaxis  plans  of  various  cities,  these  guidelines  are  followed  and  exercises  conducted  with 
the  support  of  the  city  police  force  to  lake  care  of  security ’chaos  issues  (35)).  Therefore,  in  an 
actual  emergency  situation,  ’’chaos"  will  be  dealt  with  hy  this  well-defined  support  function.  I  he 
C’DC  also  states  the  necessity  of  security  support  during  mass  prophylaxis  (36)). 
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